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THE MONITOR “NAHANT.” 
DIsPLACEMENT, 1,875 tons. Spee, 544 knots, Armor: Sides, 5 inches iron; turret, 11 inches iron. ARMAMENT: Two 15-inch smooth-bores, two small rapid-fire guns. AuTHorizeD April 16, 1862. 




















TRANSVERSE SECTION THROUGH MONITOR “NAHANT” AT THE TURRET.—(See page 104.| 





98 Scientific American. 


[AuGuUST 13, 1898. 


- 














Snrientific American, 


ESTABLISHED 1845. 


righteousness of which appears to have commended 
them to the secretary's good wilitary judgment. Mean- 
while the sick, wounded, and dying troops were to| 
be dispatched to the interior of Cuba until the con- 
clusion of the Porto Rico junketing trip would set | 
free the transports~ to bring home what was left of the 
Santiago army. 

Our beloved country is just now passing through a 
crisis which, in its profound importance, can only be | 
likened to the throes of the revolution which gave the 
country birth or the terrific struggle of the civil war. 
>> Set nena Bane iis “da. ty | Lhe demand of the American people at such a time is 

that its high officials shall be distinguished by the 
purest and most unquestioned patriotism. It has 
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SPAIN’S LOST OPPORTUNITIES. 

THE SANTIAGO TRAGEDY. The completeness and rapid succession of our naval | 

There is only one thing that can match the splendid | victories in the present war is only equaled by the 

heroism of our soldiers at Santiago, and that is the | amazing incapacity exhibited by the naval forces of 


criminal incompetence of the Subsistence and Medieal| Spain. In every stage of the struggle, from the dila- | 
Departments, to whieh the feeding and nursing of| tory setting out from the Cape Verde Islands to the 


these brave fellows was intrusted. There are times! suicidal formation in which Cervera led his fleet to the 
when silence is a sin, and we feel that to remain quiet | slaughter at Santiago, the Spaniards have betrayed 
in the presence of a shameful and fatal maladministra- | the most complete ignorance or indifference to the first 
tion that has added to the natural horrors of war| principles of naval warfare. In every case they seem 
others that might easily have been avoided, is to do a| to have literally done the things that they ought not 
positive wrong to the heroes of Guantanamo, El Caney, | to have done, and left undone the things that they 
and San Juan ought to have done. 

The wretched bungling which has marked every In saying this we wish to bear tribute to the excel- 


phase of the Santiago campaign ip the Medicaland Sub-| lent qualities of the Spanish sailors as distinct from | 


-tence Departments is bad enough, Heaven Knows, | the officers who command them, or perhaps we ought | 
itself, but when the Secretary of War deliberately | to say the Minister of Marine, who seems largely to have | 


vash the department, he not only betrays a callous in-| been acknowledged that the Spanish sailor is brave, 
differenge to the army whose sufferings have been | thoroughly amenable todiscipline, and a good seaman. | 
iwuravated by the inexensable incompetence of his|In the present war, notably at Manila, he has stood | 


ceeds, for reasons best known to himself, to white-| directed the movements of the fleets. It has always | 





steau in the boilers. Surely, one would have thought, 
in view of the near approach of the enemy, the Span- 
iards would have kept their ships in such condition 
that they could move at a moment’s notice into some 
sort of fighting formation. 

The climax to Spanish naval incapacity was reached 
in the handling of the Cervera squadron. We doubt 
if anything to surpass it has ever happened in the an- 
nals of naval warfare. Had the vessels been in good 
eondition and been placed in competent hands, the 
fleet might have made a creditable if not a brilliant 
record. As it is, the whole story of its maneuvers is 
one of aimless wanderings, ending in a fiaseo—the vol- 
untary entrance into Santiago--as ridiculous, surely, 
as any that is chronicled in the records of naval and 
military operations. 

In its innate potentiality, its peculiar fitness for the 
exigencies of the Spanish situation, the Cape Verde 
ships, as we pointed out some months ago, constituted 
a truly formidable little squadron. The four cruisers 
possessed an excellent combination of armor, arma- 
ment, speed, and steaming radius, and they were re- 
inforeed by an admirable scouting fleet of three of the 
fastest and most modern destroyers in the world. We 
in the United States naturally supposed that when the 
squadron set out across the Atlantic, it was “ well 
found” in every particular. We did not then know, 





|as we do now, that it was but half supplied with coal, 


and that its finest ship, the ‘‘ Christobal Colon.” bad 
never received its main battery of 10-inch guns. These 
defects are to be charged to a rotten administration, 
and, in all fairness, cannot be laid at the door of the 
unfortunate Admiral Cervera. 

Now the moral and actual value of this squadron lay 
above all in this combination of speed and fighting 
power, but particularly in its mobility. So long as it 
was on the high seas, and not reported, it constituted 
a menace to our whole plan of campaign, and no inva- 
sion of Cuba was or would have been attempted as 
long as it was at large. Our own fleets had to be dis- 
posed so as best to meet the possible movements of 


subordinates, but he deliberately insults the Ameri-| pluckily to his guns under terrific fire. and there is no| Cervera. Schley, with his flying squadron, was de- 


ean people as a whole 
than this “* 
ering the time, circumstances, and Mr. Alger’s respon 


apology 


not have been so invariably and ridiculously small. 


A more ill-timed statement | question that if he had received the proper and neces- | tained at Hampton Roads, so as to be within reach of 
‘or one in worse bad taste (consid-| sary target practice, the casualties on our side would | the northern Atlantic coast, and many of our fast reg- 


(ular and auxiliary cruisers, which should by rights 


sible position) we do not remember to have heard or| The incapacity, unpreparedness, and mismanagement | have been scouting far to the eastward, keeping 
read in the half century of the existence of this journal. | of the navy are due chiefly to the Spanish Minister of | touch with the Spanish fleet, were detained off the 


The people of this country have acquired a reputa- 


tion for remarkable patience and long suffering : and 


we think that never did they show it in such a supreme 
deyree as the present. It was bard for our citizens to 


Marine, and in a less degree to the commandants of the 
various fleets. 

| The unpreparedness and mismanagement we can un- 
derstand. They are the outward and visible signs of 


New England coast in answer to the urgent appeal of 
the panie-stricken citizens of Boston, Portland, and 
other northern cities. So much of a diversion in favor 
of the beleaguered island of Cuba was Cervera able to 


surrender the very flower of our young men from their} the grave national sins of procrastination and corrup- | effect without striking a blow; and had he remained 
homes to be dispatebed on a fatal campaign in one of| tion, the existence of which not even the Spaniards | upon the high seas, meeting his colliers at rendezvous 


But the 
surrender was made with the loyal response which 
marks a truly patriotic people. All that they asked, 
the least that they expected, was that the men who 
had volunteered so freely should reecive at the hands 
of the country every possible safeguard and support 
thai is known to modern science. The American peo- 
ple never doubted for a moment that its armwy would 


the most pestilential climates of the world. 


get the best of food, the best of transportation, and 


the best of nursing and medical care in the field. In 
this expectation they were fully justified. They had 
voted lavishly funds to earry on the war, they had 
viven the administration a free hand, in fact, in the 
matter of ¢ xpenditure, and they had every reason to 
expect that all that the government of a wealthy, 
powerful, and resourceful nation could do to soften 
the rigors of war would be done 

\s a matter of fact, they have seen our army of inva- 
sion subjected to inconvenience, hardship, and positive 
sufferings for which there is not the slightest excuse, and 
which were entirely due to the amazing incompetency 
of the medical and subsistence departments. Every- 
thing. indeed, was favurable, highly favorable, to the 
successful landing of troops aud supplies and the keep- 
ing open of communication. We had the complete com- 
mand of the sea and abundance of ships for transpor- 
tation ; the campaign was being carried on at our very 
doors, and the field of battle lay but a few miles from 
the point of debarkation. Yet, as a matter of fact, our 
troops bad to go through the fierce fighting at Sant- 
iago in a half starved condition, and what food they 
secured was often of the vilest description. The 
wounded at the front, thanks to the lack of ambu- 
lances, had to drag themselves painfully mapy miles 
to the rear, only to find a hospital that was without 
cine, bandages, ice, and manv of even the 
No “ whitewash ’ 


tents, med 
simple st necessities for “ first aid 
can obscure these facts which first came in the press dis- 


, 


patches, and are now daily being corroborated by pri- 
vate letters from our unfortunate soldiers themselves. 
Our army triumphed ; but in the hour of vietory the 
dreaded fever made its appearance, spreading so 
ipidiy that the victims were soon numbered by the 
thousand. The first duty of the Secretary of War, 
wonld have thought, was to place the army, or 

the greater part of it, on transports, and remove it to 
its native northern home. But no. The political de- 
mands of the hour had other calls upon the transports, 


to satisfy which, they were hurried home in order to 


earry an army of 15,000 men to a so-called invasion of 
Porto Rico. This pleasure trip was organized, it seems, 
in compliance with certain political demands, the 


themselves attempt todeny. Witness the reply of the 
captain of the “ Christobal Colon,” when asked where 
the missing 10-inch guns of that vessel might be: ‘In 
| the pockets of the Minister of Marine.” This state of 
things is essentially Spanish, and, therefore, not unex- 
| pected. What was unexpected was the display of 
| either carelessness or incapacity by the commandants 
of the Spanish fleets, whether in American or Asiatic 
waters. 
| The first inkling of what to expect was given by the 
|easy escape of the “‘ Paris” from the English Channel 
| some days after the declaration of war. Spain at that 
time had available at least half a dozen torpedo boats, 
or torpedo boat destroyers, with speeds of from 25 to 30 
| knots an hour—two of these being actually at the en- 
| trance to the Irish Channel and just down from the 
Clyde. The destroyers being seagoing boats of 380 and 
400 tons, were easily capable of overhauling the 20- 
knot “ Paris,” even if she secured a start of several 
hours, and by using the torpedo boats and one or two 
| smaller cruisers as scouts, it would have been possible 
to report and run down the liner with almost absolute 
certainty. The “ Paris” was altogether unarmed, and 
on being overhauled would have faced the alternative 
of being torpedoed or captured. Had the conditions 


and Spain the Atlantic liner, it is safe to say she would 
not have escaped. As a matter of fact, Spain did noth- 
ing, and this valuable ship ran unmolested out of the 
| Channel and home to New York. 

At Manila the same carelessness or indifference (we 
know not which to call it) was evident. A _ position 
| which might have been rendered exceedingly strong 
and perilous to the attacking force was rendered easily 
| assailable through the dilatoriness of the home govern- 
|ment and the inexcusable carelessness of the fleet and 
garrison. Had the harbor been properly mined, Ad- 
miral Dewey’s victory would scarcely have been possi- 
ble without the loss or disablement of some of his fleet. 
Admiral Montojo claims that requisition had been sent 
to Madrid for torpedoes, but that these were never for- 
warded. Granted this was the case, it does not exeuse 
the neglect of the most ordinary precaufions which is 
evident both in the fleet and the fortifications on the 
morning of May 1. No watch appears to have been 
kept at the forts on Corregidor Island, at the entrance 
to the harbor, and it was not until the last ship of 
the coluwn had safely steamed by that a futile shot 
was fired at the American squadron. This unprepared- 
ness was bad enough, but it was surpassed by the con- 
dition of Montojo’s fleet, which, when Admiral Dewey 
opened fire, was found lying at anchor and without 











been reversed, had we possessed the 30-knot destroyers | 


: 
| well tothe north or south of the sphere of action of 


| our vessels, he might have postponed for many months 
the final crisis of the war. But for some reasons. best 
known to himself or the Minister of Marine. he deiib- 
| erately elected to run into Santiago Harbor, where, for 
‘all practical purposes, his ships were as useless to 
| Spain as they now are lying upon the rocks of the 
| Cuban coast. 

It is said that he was ‘‘ starved,” that is, his ships were 
ape of coal. If this was the case, the responsibility 
is only shifted back one remove and placed upon the 
shoulders of the Spanish government, who should 
| never have sent the squadron across the seas unless it 
had made full provisions for feeding it with coal. 
Once in Santiago Harbor, the only hope of Cervera 
was that he might fight his way out, not with the hope 
of escape so much as with the determination to sell his 
ships dearly and work all possible harm to the enemy. 
He elected to give battle on that memorable Sunday 
morning, and his plan of action was the very worst he 
could have adopted either for the protection of his own 
ships or the destruction of the enemy. By coming 
out in column ahead and stringing his vessels out in a 
single line along what, in respect of the inevitable 
storm of American shells, might be termed a lee coast, 
he placed it in the weakest possible formation, and 
| presented it for destruction in detail, broadside on, by 
the powerful guns of our battleships. Far better 
would it have been to have formed in line abreast, 
with the destroyers in the center and to the rear, and 
to have run the ships boldly, ship for ship, against the 
circle of blockading vessels. This would have given 
the Spaniards many opportunities and advantages 
which they lost by attempting a running fight. First 
it would have equalized matters somewhat in regard of 
gunnery, the Spanish gunners being scarcely able to 
miss as the two lines passed through each other. It 
would have given the fast cruisers the chance to use 
the ram, an advantage which would have been greatly 
inereased by the fact that on all our ships steam and 
speed were low and they would have found it difficult 
to avoid the charge of the faster cruisers. Moreover, 
the destroyers could have been brought up to our 
line in the lee of the cruisers, and, once among our 
ships, they would have had some chance to get home a 
torpedo. All of the Spanish ships, moreover, carried 
a large supply of torpedoes, the *‘Colon” having four 
and the other three ships six discharge tubes. It is evi- 
dent that in a fight at close quarters the chances 
of hurting our ships were immeasurably greater than 
in the long drawn out formation which Cervera pre- 
ferred to adopt. 
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GOLD FROM THE SEA. 

The lust for gold has always been a marked charac- 
teristic of the human race, and in the nineteenth cen- 
tury it has been greatly aggravated by the discoveries 
of gold in California, Australia, Africa, and in the 
Klondike. Besides the men who bravely battle for 
gold in the mining camps there are others, fortunately 
very few in number, who aim to arrive at affluence by 
an easy path. It is strange that in the present century, 
with all our scientific knowledge, there are those 
who still cling to the old belief of the alchemist that 
they can transmute a base metal into gold, and in 
their endeavor they waste their lives, their substance, 
and even the substance of ecredulous friends. There 
are still others who spend their time in imposing 
bogus experiments on gullible dupes who allow them 
selves to invest their money in the most crack-brained 
schemes. 

We have now to relate the most extraordinary story 
connected with the production of gold. which should 
be a warning to all who do not see in such affairs 
the specious combination of science and the wily 
swindler. We refer to the Electrolytic Marine Salts 
Company, which has recently attempted to extract 
gold from the sea, though the resulting gold in reality 
came from the pockets of the shareliolders. The sen- 
sational débacle of the principal promoters of the com- 
pany has produced considerable comment. 

In 1872 Sonstadt discovered the minute presence of 
gold in sea water, and this was confirmed by Prof. 
Liversidge, of the University of Sydney, who found 
that in the sea water of New South Wales there was 
from one-half to one grain of gold to one ton of sea 
water, or 130 to 260 tons per cubie mile. Prof. Liver- 
sidge estimated the bulk of the oceans of the world as 
308,710,679 cubie miles, and if each ton of sea water pro- 
duced one grain of gold the aggregate amount would be 
$48,000,000,000,009, being 23°22 grains fine to the dollar. 
After this discovery, it is, of course, natural that scien 
tists should have made attempts to secure the precious 
metal, by treating the sea water chemically and electri- 
eally, but it was soon discovered that such processes 
would be wholly impracticable, owing to the great ex 
pense attending the extraction of the gold from the enor- 
mous bulk of liquid. The matter should have ended here, 
but it got to be pretty well understood by the public 
that sea water contained gold. This fact afforded an 
ideal chance for the alleged inventor to devise a process 
for extracting the gold. A few months ago the Electro- 
lytic Marine Salts Company was formed, and the good 
people of New England were asked to become share 
holders, and soon nearly $1,000,000 of the $10,000,000 
The enterprise belongs 
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eapital stock was subscribed. 
to the class which depends for success upon a secret 
process, which is in itself often a suspicious circum 
stance. Moreover, the men who devised the scheme 
for the extraction of the gold did not belong to the 
class from whom we are wont to expect great things in 
processes which require scientific attainments. Ex- 
periments were conducted near Providence, and a 
New York daily paper has been enabled to give a full 
outline of the ingenious trick. The capitalists were 
allowed to see the workings of the alleged invention. 
They were taken to a shed built on an old dock, and 
they were allowed to bring their own mercury and put 
it into the submarine tank, which was brought up to 
the surface by a winch. After the tank was properly 
arranged, it was lowered to the bottom and the current 
was turned on, and the investors sat around to await 
results. A diver, who has now fled the country, walked 
on the bottom of the sea at this point and substituted 
mercury specially prepared with gold for the mercury 
which the gentlemen had furnished. When the tank 
was brought up to the surface, the mercury was given 
to an assayer and $4.50 worth of gold was found, which 
was considered a very good sum for a single *‘ accumu- 
lator.” Capital now came easy after this; so that a 
large plant was erected at North Lubec, Me., so as to 
get ‘‘fresh” sea water. One plant had 240 accumula- 
tors at work. They are so located that the tide water 
passes through them and it is treated with chemi- 
eals and electricity, that never-failing aid to bolster 
up secret processes. It was claimed that gold and 
silver, one part of the former to two of the latter, were 
extracted from the water and that these metals were 
removed from time to time about once a week. It was 
held as a theory that a ton of sea water contained four 
cents worth of gold. It was claimed as a practice by 
the company that four mills’ worth was taken from 
each ton of water and that each accumulator earns on 
an average $1 net aday. Each accumulator separated 
and used about twenty tons of sea water an hour for 
sixteen hours out of every twenty-four. It was claimed 
that the consumption of chemicals was very small. The 
machines appeared to do their work miraculously well. 
and each week a gold brick worth nearly $2.000 was 
sent to the city. The weekly gold brick was about the 
same weight and value, which showed that the ma- 
chinery was working remarkably wel] and that the 
amount of gold in the water was a constant quantity, 
anc the sixteen consignments netted $23,000. Finally 
the vice-president and general manager's financial 
operations in New York aroused the suspicions of 
the banks, which led to his flight and the discovery of 


| 
|rope ; and the deluded members of the company, who 
| believed that the scheme was feasible and went into the 
| business in good faith, are now going to work the plant 
themselves before they decide to admit that they have 
been deceived by perhaps the most astonishing and 
| picturesque swindle of modern times. The moral to 
| be drawn from this is that persons should not invest 
in any electrical or chemical process which they do not 
understand, until they have asked the opinion of some 
expert and for whose opinion they can well afford to pay. 


+ Oe 
LANGUAGE OF THE EYE. 

There seems to be considerable difference of opinion 
as to the influence of the emotions upon the pupils of 
the eve. That they do exert a marked effect would 
appear to be a common belief from the frequeney with 
which novelists remark upon eyes * blazing with an- 
ger.” ‘‘on fire with rage,” and exhibit ‘‘a cold, steely 
look, enhanced by dilated pupils.” 
Sir S. Wilkes, the distinguished 
Royal College of Physicians, after long inquiry, was 
unable to obtain any trustworthy information upon 
this subject, hence undertook a personal investigation, 
with the result he discovered the pupil of the eye 
in birds under the influence of anger became con- 


president of the 


tracted. 


Louis Robinson, who sums up his conelusions in a) 


paper contributed to a recent number of Blackwood, 
was also led to investigate, by observing the pupils of a 
fox terrier, when teased beyond endurance, became 
greatly dilated, and that the eye-chambers reflected 
light in exactly the same way as those of the human 
when under the dilating influence of belladonna or atro- 
pine. He discovered the same phenomena extended to 
cats and monkeys when enraged and meditating mis- 
chief; but that, when making an attack, the pupils 
became suddenly contracted. He suggests, as a solu- 
tion of this dual phenomenon, that when an animal is 
angry and face to face with a foe, but has not decided 
upon the most effective mode of assault, it is important 
the eyes should take in as much as possible of the op- 
ponent and his surroundings; but, when the actual on- 
slaught is made, the attention of the assailant is sud- 
denly concentrated upon some particular point of its 
adversary’s body. 

Robinson’s explanation ingenious, to say the 
least, but it does not explain why an enraged cat— 
and more rarely an angry dog—before the actual as- 
sault is made, often exhibits alternate contractions or 


is 


expansions of the pupils. 

That the eye is an index to the emotions is not to be 
doubted. The horse that rolls its eyes, exhibiting 
dilated pupil and an undue proportion of sclerotic 
(the “ white” of the eye) is always recognized as tricky 

land unsafe. While it is doubtful if the eyes of man 
* blaze” or exhibit a “ fiery glint” when the possessor 
is enraged, there may usually be observed a change in 
the pupil, often considerable contraction, which in a 
blue or light gray eye is best described as a “steely 
glitter.” Notably most blue, gray, and hazel eyes are 

-apable of a most wonderful expression, but light blues 

(‘* buttermilk” or ‘‘ fish” eyes) and blacks are often ex- 
pressionless. Kind and mild expressions are conveyed 
by the eyes, are not mere figures of speech. Neither 
is the declaration that the eyes ‘tare the windows of 
the soul and temperament” without a great measure 
| of truth ; but the more intimate relations of the organs 
| of vision to mentai conditions require more study than 
has yet been bestowed, and these relations in connec- 
tion with mental alienation—the different forms of in- 
sanity—though long recognized as existent, strange to 
say have attracted little attention. 

ee es 
A WISE REVISION. 

The navy officials are to be congratulated on their 
prompt determination to discard the plans for our 
next three battleships, and prepare altogether new de- 
signs which will embody the very latest ideas as to 
speed, armor, and armament. The new ships are to 
be of 13,000 tons displacement and not less than 18 
knots speed. 

We pointed out last week, when it was proposed to 
meet the difficulty half way by awarding the contract 
to the builder who would guarantee the highest speed, 
that the makeshift was a poor one, and that the only 
way to secure a higher speed, without sacrificing some 
other qualities in the vessels, was to increase their dis- 
placement. 

On a given displacement it is only possible to do so 
much, and if the guns are large and numerous, the en- 
| gines and boilers must weigh proportionately less. The 
| old adage that one “‘ cannoteat one’s cake and have it ” 

is never more true thanin warship designing; if one 
element in a ship is abnormally heavy, the others must 
| be just that much lighter. A ship may be all speed and 
| guns, as in the case of the 20-knot ‘‘ Sardegna,” of the 
Italian navy, but like her she will have to give up side 
armor altogether; or she may be strong in guns and 
armor, like our ‘‘ Indiana,” in which case, like her, she 
must be content with 15°5 knots speed. The only way 
to increase the speed of an “ Indiana” without reduc- 
ing her armor and armament is to increase her size by 
a thousand or fifteen hundred tons, alotting the in- 
creased displacement to more powerful motive power 
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the swindle, and both he and his diver sailed for Eu- 


and coal bunker space. 


| The minimum speed of the new battleships is to be 
|raised from 15 knots to 18 kmots. To be convinced 
how impossible it would be for any contractor to have 
done this on a given displacement is evident when it 
is borne in mind thac the resistance of a vessel, and 
therefore the horse power required to drive her, in- 
creases practically as the cabe of her speed. If the 
is say 9,000, to drive the 
horse 


horse power for 15 knots 
sane ship at 18 knots would require 15,600 
power. But to install this would require heavier en 
gines and boilers and a larger coal supply, and there- 
fore that much larger displacement and greater bulk 
of ship. Bet the larger ship would mean more surface 
to be covered with armor and hence still greater dis- 
placement. Following out this line of thought, we ean 
easily understand how the latest 18°4-knot battleships 
for the British navy, with their big coal supply and 
large stores for distant 
ment of 15,000 tons to accommodate all the require- 


voyages, require a displace- 


nents, 





Our new ships are also to contain no wood, whether 
in decks or fittings, that is not fireproofed. In view 
of the Santiago conflagrations, the wisdom of this de- 
cision calls for no comment. It is also probable that 
our future ships will be sheathed with wood and cop- 
| pered, a change which, in its way, is of scarcely less 
|importanee. A sheathed and coppered vessel can re- 
| main at sea without docking when an unsheathed ves- 
sel would have to make for the nearest dry dock to be 
seraped and painted. 

The changes proposed by the Secretary of the Navy 
| and acquiesced in by the Board of Construction will in- 
crease the value of the three new battleships immeas- 
urably, and with their high speed, powerful batteries, 
and ability to keep at sea for lengthy periods they will 
be well up in the front rank at the time when they go 
into commission, which was more than could be said 
of the discarded designs for 15-knot vessels. 


| 
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EXTENSION OF PNEUMATIC MAIL TUBES TO 
BROOKLYN. 

On August 1 the formal opening took placeat the Brook- 
lyn Post Office of the new mail pneumatic tube, eight 
inches interior diameter and one and sixty-three one- 
hundredths miles long, connecting the Brooklyn Post 
Office, via the Brooklyn Bridge, with the General Post 
| Office in City Hall Park, this city. There were about 
| two hundred representative business men present, and 
brief speechmaking as to the value in the saving of 
time in the transmission of letters was indulged in. 
Then Postmaster Wilson sent the first official carrier 
through the tube, in which was placed the names of 
all the guests present. 

It was opened and the list read at the New York 
office, the carrier again replaced in the tube and re- 
turned to Brooklyn, the trip over and back occupying 
six minutes and two seconds. The average time of the 
carrier in making the trip one way is two minutes and 
thirty-five seconds. 

The tube is to be used only for the transmission of 
first-class matter. Each carrier holds four hundred 
and fifty letters, and it is expected the capacity of the 
tube will be sufficient to carry at least twenty per cent 
of the mail matter that daily passes between the two 
cities. The dispatching and receiving mechanism used 
at each end of the tube is the same as that illustrated 
in the SCIENTIFIC AMERICAN of December 11, 1897. 
The tube was constructed by Belden & Company, con- 
tractors, for the Tubular Dispatch Company, which 
is to receive from the United States government a 
rental of $14,000 per year. The tubes connecting the 
Grand Central Branch office, near Forty-second Street, 
and the intermediate branch offices and the General 
Post Office, have operated very satisfactorily, and 
greatly expedited the mail service. 

It is to be hoped these tubes may be extended in 
other directions, that a larger area of the city may 
thereby be benefited by more prompt service. 

ee 


PREVENTION OF COLLISIONS AT SEA. 

Referring to the subject of the use of the thermopile 
in the prevention of collisions at sea in fogs, as described 
in the SCIENTIFIC AMERICAN and SUPPLEMENT of 
August 6, 1898, Mr. Hermann Herberts wishes to say 
further : 

“It was not particularly pointed out that a source 
of heat may be employed, and its radiations be pro- 
jected by suitable means into the thermopiles for the 
purpose stated. This being so self-evident, in view of 
what has been said, that I did not point it out di- 
rectly. 

‘*My particular aim was to establish an entire inde 
pendenevy of any vessel from the others. If attained, it 
would, of course, be the ideal solution of the prob- 
lem. 

‘*However, to what a distance the heat radiations, 
emanating, for instance, from a sailing vessel, may be 
transmitted, and how much of their effects on the 
thermopile would be lost, due to absorption on a foggy 
atmosphere, experiment will tell. Should such effect 
be not sufficiently strong enough to actuate the appa- 
ratus at safe distance, then, of cours, the projecting 
of radiations from a stronger source may be em- 
ployed.” 
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1 IMPROVED STENCIL PERFORATING MACHINE. 


N 
In the manufacture of stencils used especially for 

enciling designs on cloth, leather, and other goods 
there has long been the need of a perforating machine 
imple in its construction, adjustable to the various re 
quirements, and convenient in operation. 

The machine which is the subject of our illustration 
combines all these desirable qualities, instead of hav-| 
1echanism suspended from an up 
A wall bracket is provided 


iv the perforating i 
right rod, as is customary 
from which the mechanism is suspended and balanced 
by a weight so that it may be swung in any direction 
to suit the work. Under the table is the foot treadle, 
which operates the cord belt passing over pulleys and 











down to the reciprocating shaft located just above the | 
The needle rod is operated vertically by the | 


STERNFELD’S STENCIL PERFORATING MACHINE. 


needle 
eccentric on the shaft, as shown in the diagram in the 
upper right hand corner of the engraving. Attached 
to the tube through which the needle rod passes is a 
finger ring for guiding the needle over the pattern 
and a clamping screw for holding the sheets of paper | 
firmly in place near the needle. The needle itself is| 
also adjustable on the end of the reciprocating rod | 
to suit different thicknesses of paper. There are other | 
minor features which make this machine very useful 
and practical for perforating stencils. It is the subject 
of a patent and is manufactured by Mr. Julius Sternfeld, 
No. 125 East 
whom further particulars may be obtained. 
>-e-2 
TRAVELING FREIGHT RAMPS. 


Those who are engaged in transferring freight to or 


Twenty-third Street, New York, from | 





from vessels will, without doubt, find interest in a de 
scription of a 
somewhat re- 
cently devised 
ramp for the 
economical 
and rapid per 
formance of 
this work. The 
device isan ad 
justable and 
moving section 
of the pier, of 
which it forms 
a part. The 
different econ 
ditions at dif 
ferent harbors 
are met by 
ramps not 
alike in all re 
spects, but the 
characteristic 
features of the 
machine will 
be found in 
the six install 
-d for the 
Northern 
Steamship 
c upany, at 
Bultalo, N. ¥ 

one of which is 
represented in 
the accompa 
nying illustra 


tion. Each of 


these ramps is 
made up of a 


: 
| which connects the ramp with the vessel. 


moving part and a stationary gangway, the former con- 
sisting of an endless apron composed of metal-covered 
planks attached to two strands of chain running around 
head and foot wheels, the upper and lower runs of this 


| carrying apron being supported by small flanged roll- 


ers traveling on T-rail tracks. At either side of the 
foot of the moving portion an arm projects with a 
number of recesses for the reception of the brow-plate 
The ma- 
chine is pivoted at its inboard end, so that, by means 
of hoisting gear and counterweights, the outboard 
end may be swung to and locked in any position 
within 20° above or 20° below the horizontal plane, 
these inclinations representing the extremes of the 


| various heights of the ports of the vessels to be loaded 


or unloaded. 

Our illustration represents one of these machines at 
work unloading freight from a point below the level 
of the pier. The ramp 
having been swung to the proper position and the 
brow-plate having been adjusted so as to form a tan- 
gent plane from the carrier to a loaded car or deck of 
a vessel, the men are enabled to push their loads to 
the moving apron without shock. If the freight is on 
trucks, their wheels are allowed to rest in the recesses 
formed by the metal-covered planks, and the men are 
thus freed of their burdens until they reach the in- 
board end of the ramp, where they unload and then 
with the trucks down the stationary gang- 


The operation is as follows: 


return 
way. 

The machines at the Northern Steamship Company’s 
pier are about 25 feet long, are run ata speed of 108 
feet per minute, are reversible, so that they will carry 
freight to or from the vessel or car, and are compactly 
constructed. Each ramp is operated by a5%¢ horse 
power alternating current motor, placed between the 
upper and lower runs of the apron. The carrier is 
readily started and stopped by means of a friction 
clutch, and after being stopped, is prevented from 
running down the incline by a brake. 

The ramp dispenses with the extra men required to 
take freight up an incline; the labor of those who 


| work in connection with it is made light, and in rapidly 


loading or unloading freight it reduces the time of the 
vessel's detention at the wharf, and so enables the pier 
to unload a greater number of vessels in a given period. 

The traveling ramps referred to were designed and 
installed by The Link-Belt Engineering Company, of 
Philadelphia and New York, and The Link-Belt 
Machinery Company, of Chicago and New Orleans. 

——— Oe — 
Fire Losses for 1897, 

The Chronicle fire tables for 1898 give information in 
regard to the fire losses and insurance losses for the year 
1897. The aggregate fire loss was $2,454,592,481, which is 
$2,382,845 less than in 1896. The insurance loss for the 
year was $1,438,902,448, or $7,181,655 lower than the loss 
This showing is smaller than 
A noticeable feature is that 





for the previous year. 
for any year since 1890. 


for the first time the yearly loss of New York was ex- 
ceeded by that of another State, Pennsylvania leading 
with a fire loss of $13,706,315 and an insurance loss 
of $8,674,980. 

The pumber of fires reported during the year was 
55,779, of which but two caused a loss of over $1,000,- 





FREIGHT RAMP IN OPERATION. 








000. One was at Knoxville, Tenn., in April, where the 
figures footed up to $1,019,725, and the other was at 
Pittsburg, Pa., in May, when the loss was $1,905,515. 
The loss to the State of Pennsylvania on the build- 
ings at Harrisburg aggregated $700,000. The greatest 
monthly loss occurred in January, when the property 
loss was $11,594,495 and the insurance loss $7,187,515. 
There were burned in 1897, 33,033 dwellings and 
tenements ; 11,811 barns, stables, and granuries ; 1,753 
general merchandise stores, 913 retail liquor stores and 
saloons, and 735 churches. 
+ 8 
A NOVEL ENVELOP MOISTENER AND SEALER. 
The illustration which we present herewith repre- 
sents an improved moistener and sealer, designed to 
facilitate the work of sealing envelops. The appara- 
tus has been patented by H.A. Thexton, of St. 
Thomas, North Dakota. ; 
Referring to our illustrations, it will be seen that 





SEALER. 


MOISTENER AND 


THEXTON’S ENVELOP 


the device coinprises two pairs of rollers mounted in a 
frame. These rollers are covered with a layer of rubber 
and a layer of felt. The lower layer of rubber provides 
elasticity and the upper layer of felt absorbs any un- 
necessary moisture. The two lower rollers, as shown 
in Fig. 2, are connected by a belt. A crank-arm and 
shaft are attached to the lower forward roller. The 
upper forward roller is formed at one end with a con- 
ical moistening section mounted above a water reser- 
voir. A wick extends through an opening in the top 
of the reservoir and is designed to absorb water, and 
to apply it to the gummed portion of the envelop. 

The envelop to be sealed is placed upon a forwardly 
projecting platform as indicated in Fig. 1, and is pushed 
forward, with its flap over the water reservoir. The 
envelop is fed along by the first pair of rollers, and 
the gummed surface is moistened by the damp wick. 
The second pair of rollers then receives the envelop, 
closes and presses the flap down and discharges the 
sealed envelop. The upper rollers are provided with 
springs, so that they shall yield under the pressure 
of an exceedingly thick envelop. The device 
is especially 
adapted for 
use in large 
commercial es- 
ta blishments 
where many 
letters are daily 
mailed. 

a 

In France 
the annual con- 
sumption of 
matches is 
about 900 per 
head of the 
population. 
About 33,000,- 
000 matches 
were made in 
France in 1897 
and about 45,- 
500,000 were 
imported. The 
state has a mo- 
nopoly for the 
sale of matches 
and tobacco. 
The sale of 
matches in 1897 
brought a 
profit of about 
$4,000,000, and 
the tobacco 
monopoly a net 
income of $65,- 
000,000.—La 
Vie Scienti- 
fique. 
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THE BRADLEY POLYTECHNIC INSTITUTE AND /| American factory-made watches are without equals in| rubies, stem and pendant setting of the Institute's de- 
SCHOOL OF HOROLOGY. their respective classes. sign, the movement is handsomely finished and ad- 
Polytechnic institutes are by no means uncommon| The day is, perhaps, not far distant when the tables | justed to isochronism ; heat, cold, and six positions. 
in these latter days of the nineteenth century, and ! will be turned, and the United States export the finer} The wheels and pinions were all cut on an ordinary 
grades of hand-made watch and clock mechanisms, in-| watechmaker’s lathe with the aid of Parsons’ wheel 
stead of the same, | cutter. 
as at present, be- Returning to the institute as a whole, it may be 
ing a considerable | added it is fitted up in the most thorough and com- 
item among im-| plete manner, and the instruction is of the most prac- 
ports. But even 
if this should 
never occur, the 
impetus that will 
be given to the 
higher grade of 
mechanies, as re- 
presented by the 
watch, clock, and 
jewelry trades, by 
such an_ institu- 
tion as the Brad- 
ley Horological 
School, will be of 
inestimable val 
ue. Teaching of 
the kind afforded 
must result in the 
gradual displace- 
ment of tinkers| 
and _ half-taught | tical and helpful character. Aside from history, the 
tradesmen, who languages—both modern and ‘‘dead”—and mathie- 
are now, unfortu- | maties, all forms and grades of mechanical and decora- 
GENERAL VIEW OF BRADLEY POLYTECHNIC INSTITUTE. nately, too often| tive art, are taught. Large and roomy workshops and 
in evidence, by| perfectly equipped laboratories invite the students to 
the last two generations. The Bradley Institute, la class of experts competent to judge and be judged | special lines of study and development. In the bio- 
however, located in Peoria, Illinois, presents at least | of in their special lines of labor. In one of the en-| logical department are aquaria, an herbarium, and all 
one unique feature, in that it has a department de-| gravings we show a specimen of the work done by| the facilities for the preservation and study of the 
voted to horology, one entire building being wholly! one of the pupils of the institution. It is a thin| lower forms of life, animal and vegetable, in natural 
given to instruction in this art. ‘ 16 size pocket chronometer, nickel plates, gold wheels, | surroundings and under normal conditions, in connec- 


The first horological school known in this country |raised gold settings, with seventeen pigeon blood | tion with such aids as are afforded by microscopes, dis- 























have wade a decided impress upon the youth of 





SPECIMEN OF WORK BY ONE OF THE PUPILS. 








was instituted by Mr. J. 
R. Parsons some twelve 
years ago, steadily in 
creasing in growth and 
popularity until the 
founding of the Bradley 
Polytechnic Institute, 
by Mrs. Lydia Bradley, 
in 1897, when it became 
a department of such 
institute, Mr. Parsons 
remaining the principal. 
Like the departments 
devoted to the arts and 
sciences, this school is 
open to both sexes ; and 
it is said, in the finer 
and more expert details 
of mechanical work, 
that the lady pupils are 
in no way inferior to 
their male compeers. 
Here is taught, both 
theoretically and prae- 
tically, all the minutize 
of Wateh and clock mak- 
ing, including repairing 
and the reproducing of 
parts to seale ; the mak- 
ing, designing, and re- 
pairing of jewelry; col- 
oring, alloying, plating, 
and drawing of metals; 
engraving and design- 
ing of patterns, crests, 
and monograms; like- 
wise all the arts of the 
lapidary and optician. 
So successful has been 
the brief career of this 
school, that it is confi- 
dently expected it will 
shortly prove consid- 
erably more than self- 
sustaining. Recently, 
in the brief period of 
five weeks, a student 
designed, and made 
from the raw materials, 
a watch of the finest 
and highest grade, ex- 
hibiting the perfection 
of mechanical art. This 
is certainly an effective 
denial to the claim that 
the details of delicate 
mechanism in the high- 
est grade of watches is 
beyond the scope of the 
American producer, 
though it has long been 
acknowledged, even 
among the Swiss. that 








secting models, charts, 
manikins, ete., all the 
essentials in fact for lay- 
ing a firm foundation 
in zoology and botany 
The same completeness 
likewise obtains to the 
laboratories devoted to 
physics and chemistry. 
Here is everything ne- 
cessary to the investi- 
gation of the processes 
of heat, light, sound, 
electricity, crystalliza- 
tion, and analytical re- 
search — even photo- 
graphy is taught. A 
steam engine and dy- 
namos furnish light and 
ventilation besides mo- 
tive power in the shops 
devoted to wood and 
metal working in ail 
their branches. And 
still another feature is 
the department of do- 
mestic economy, where- 
in is taught sewing, cut- 
ting, fitting, mending, 
housewifery, ete. Even 
the kitchen is so com- 
plete in its furnishings 
and curriculum as to 
fairly deserve to be 
classed as a labora- 
tory. 

Certainly there is a 
bright and _ practical 
future for institutes of 
this character. 





——__ oe —__— 


New Petroleum 
Discovery. 

A new source of pe- 
troleum has been found 
in the Western Cau- 
easus, not far from the 
shores of the Black Sea. 
The oil occurs in large 
quantity, and the im- 
portance of the discov: 
ery for European con- 
sumers consists in the 
fact that, as compared 
with Russian petrole- 
um, the long journey 
between Baku and Ba- 
toum will be saved. 
The right of exploita- 
tion is in the hands 
of a Moscow capital- 
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Sclence Notes, | Misceltianeous Notes and Heceipts. 

According to M. Bergmann, graphite can be ob-| German authorities report the astonishing fact that in 
tained by heating to 150° Cent., and under a pressure | Germany and Switzerland 2,000,000 glass eyes are an- 
of five atmospheres, acetylene gas with oxygenated | nually manufactured, while one French factory is turn- 
water. The same result is obtained by bringing eal-| ing out as many as 300,000.--Technische Berichte. 
cium earbide in contact with water and treating the| Gomposition for Fire Extinguishers.—As is well known, 
imass with diluted hydrochloric acid the effect of these apparatus consists in that the liquid 

The State of Pennsylvania is one of the few which! contained in the extinguisher is caused to evaporate 
hastaken any practical steps toward forest preserva-| quickly by the fire, whereby a large quantity of gas 
tion under a law whieh went into effect on January 1| free from oxygen is generated, which displaces the air, 
of this year. The State forest commissioners are au-| thus extinguishing the fire. One of the best recipes 
thorized to purchase on behalf of the State land suit-| for the composition of such liquids is given by M. 
able for forest culture and so located as to protect| Raymond, viz.: Water, 1,000 parts: borax, 40 to 60 
watersheds nder this law Commissioner Rothrock | parts; soda (anhydrous), 80 to 120 parts; sodium hy- 
recentiy purchased 14,000 acres of land in Clinton | drate, 150 to 200 parts; ammonium carbonate, 75 to 100 
County, at tax sale, at an average cost of 845 cents an/| parts; ammonium chloride, 200 to 280 parts.—Alkohol. | 
acre Asbestos Leather.-A German inventor has ob- 


a useful diree-|tained an English patent for an improved asbestos 


The first volume of a second edition of 


tory of German makers of optical instruments, and|]stuff—asbestos leather—and its mode of manufac- 
other instruments of precision, has been published by|ture. The asbestos is divided into very fine fibers | 
the firm of FP. & M. Harrwitz, Berim. This ‘* Adress-| of the greatest possible length, then immersed into an 
buch” is edited by Herr F. Harrwitz, the editor of the! India rubber solution; the whole is next thoroughly 
journal Der Mechaniker, and has been greatly enlarged. | intermixed, until every fiber is coated with the solu- 
It contains the names and addresses of German me-/ tion. The solvent, for instance, petroleum benzine, is 


thereupon evaporated. The asbestos fibers then co- 
here perfectly, and the mass may be pressed into any 
The inventor calls the 


leather,” and it 


and 
to 
How numerous 


chanicians, opticians, glass instrument makers, 


allied callings, arranged alphabetically according 


desired form or may be rolled. 
manufactured product 


names of firms, towns, and specialties. 
these makers of scientific instruments are in Germany, ‘asbestos is 


says Nature, may be judged from the fact that the!said to resemble very closely leather in its peculiari- 

direetory just issued contains nearly four hundred | ties and structure.—Zeugdrucker Zeitung. 

pies Gum Euphorbium.—In gathering this gum resin, used 
A. Haddon has studied the passage of certain salts|in medicine since olden times, the natives of Natal ob- 


He finds | served, 


*s more rapidly through 


latterly, that the knives employed for cutting 
scratching the plants became covered with a 
which 


used in photography through gelatin septa, 
into and 


very firmly adhering coating of 


that sodium hyposulphite dial yze 
a septum tanned with oxidized pyrogallie acid than 
gelatin hardened with 


the gum resin, 


| 


through plain gelatin, and that 


chrome alum allows least salt to pass through. Po-|of rust. The government took the matter in hand, and 
tassium bromide passes at the same rate, whatever_the | it was found that even iron objects sunk in sea water 
state of the gelatin; sodium carbonate resembles the | were preserved entirely free from rust for two years by 


this coating. According to these experiments insti 
| tuted at Chatham, an alecoholie extract (instead of the 
shellac heretofore used for the purpose) would be the 
best means of protecting metal ware and instruments 
from rust. A coating applied to wooden ware, beams, 
tand other objects exposed to attacks by termites is 
said to protect same entirely from these destructive 
In bruising the extremely sharp gum resin 


sodium sualphite passes most 
least through that 


hyposulphite in its action ; 


rapidly through plain gelatin, and 
treated with chrome alum ; 
sodium hyposulphite ; and pyrogallic acid passes most 
rapidly through gelatin hardened with chrome alum, 


Photo. Journal, 


mercuric chloride resembles 


plain gelatin coming next in order 
XXil., 224 
| insects. 


a very simple and 


aboratory of the University of 
satisfactory 


From the Chemical 
Virginia of 
method of distinguishing stueco work made in Keene’s 
Paris. 


great caution is necessary, 
and nose causes violent inflammation of these organs. — | 
Staats Zeitung. 


we learn 
cement from that made in ordinary plaster of 
As well known, Keene's 
by the presence of a small amount of alum. 
tained that the alumina, which is present to the extent 
by a dilute 


| To determine whether a trunk was hewn in winter 
or in summer is of the greatest importance to buyers 
of timber, building timber, 
| since it is well known 
represents a lower value than that felled 
winter. Timber hewn during the resting period, i. 
| between October and April, contains in its cells numer- 
cannot be found in wood 


characterized 
It is ascer- 


is cement 18 


especially as regards 


of less than cent, is to be detected 
infusion of logwood, which need merely be applied by 
eamel’s hair pencil to the surface of the 
stucco, immediately the blue violet color 
of the spot will indicate Keene’s cement; while ordi- 


Paris is merely stained a reddish brown 


one per 


in 
e. 


ner 


a feather or 
when almost 
ous starch particles which 
cut down in summer. Owing to this presence of starch 
the wood is coarse and impenetrable, since the starch 
winter-hewn timber 


nary plaster of 
this treatment. 
applied in an inconspicuous place 


under In the supervision of certain 
work this test will 
solve what might otherwise prove a troublesome prob 


closes the pores. For this reason, 
from summer-hewn wood, the contents of the barrels 
‘are subject to evaporation through the pores. The 
winter wood is given a violet 
color by iodine. Hence, if the timber to be examined 
is coated with an iodine solution and the surface of 
the felling side appears yellow, it may be assumed with 
certainty that the respective tree was cut down in 


lem for an analytical chemist. 

\ paper by Messrs. Edwin Edser and C. P. Butler, on 
‘A Simple Method of Reducing Prismatic Spectra,” 
read by Mr. Edser at the late meeting of the Physical 
The production of interference bands in a 


was | Starch contained in the 


Society. 
continuous spectrum is capable of furnishing a refer 


ence spectrum which ean be employed to determine 


the wave lengths corresponding to the bright lines in a | Summer. The light yellow lines are the moisture rays, 
spectrum of a metal or a gas. The authors diseuss| While cells, tissue, and wood fibers simply take on a 
various methods by which such bands can be formed. | Yellow coloring. In the case of winter-hewn timber 
In their final experiments, an air film between two| the amylaceous rays form much darker, ink-colored, 
plane parallel glass plates is inserted in front of the | black stripes on the yellow ground.—Allgemeine Tisch- 
slit of the spectrometer, in the path of the incident | ler Zeitung. - 

light. Owing to the interference of the direct ray with| Green guttapercha is now produced from the leaves 


of the eaoutchoue tree, and is said not only 
all the advantages of the article obtained by incision 
but even to excel it in durability, 
|thatit can enter into use industrially and commer- 
cially in a hitherto unknown way. It is readily pre- 
pared and cheap in price, not requiring an expensive 
which heretofore increased the price of 
| the product 15 to 25 per cent. Besides, it is highly 
plastic, very strong, can be divided into the thinnest 
| leaves and receives the most delicate and at the same 
images | time most distinet impressions, by moulding and press- 
ing. Moreover, it withstands the action of water and 
the strongest acids, and even in a worn and broken-up 
film, interference condition is still worth 25 per cent of its cost of pro- 
be adjusted by pressure, to be as broad as pos-| duction. The French mail and telegraph department 
An are lamp is used for illuminating the colli- | has already commenced its use for the construction 
The authors exhibited the apparatus, and | of submarine cables. 
graphs of spectra scales, with the appro-| Schweinfurth, by the way, 
them by this | in Central Africa a tree, called 
obtained read from the| from which also exudes a gum already introduced in 
a tenth-meter, with an ordinary |commerce. This tree possesses the remarkable quality 
enables wave | of giving off flute-like sounds when the wind blows 
through its branches. These are caused by an insect 
penetrating into the wood, in order to obtain the gum- 
mous substance, thus transforming the tree into a huge 
Pan flute.—Technische Berichte. 


that twice internally reflected, bright bands separated to possess 
by dark intervals a 


bright bands correspond 


re observed in the spectrum ; these 


to a series of different waves, | into the stem, so 


are easily determined for the whole se 
ries, of them are Known. 
much improved by — silvering of the two internal 


It has been found that ordinary purification, 


whose lengths 


when two The bands are | 


or} 


surfaces of the glas 
plate glass, if well chosen, is good enough for all these 
experiments. In order to adjust for parallelism, a spot 
of light the filament of a glow lamp, 
through the silvered surfaces. A long train of 


these must be brought into coinei- 


or is viewed 
is generally visible ; 
dence. If now a sodium flame is looked at through 
the 
must 


bands are seen. These bands 


| 
| 
| 
| 
| 
sible. 
nator slit 
showed phot 
pria 


met hor 


is said to have discovered 


W lengths calibrated 


j 


ctrometer 


ive upon 





results were 
spe 04 of 
pocket lens \ simple 
lengths, corresponding to a great number of spectral 
easily to be determined by inspection. The 
cbanges introduced by the silver do not affect 


result, 


he 
to 


graphic method 


lines, 
phase 
the final 


‘tsofar” by the natives, - 


that timber cut down in sum-| 


is exclusively employed for staves because, with staves | 


protected the knife blades perfec tly from all formation | 





since the dust entering eyes | 





Slag Bricks in Germany. 

F. W. Luermann, in an interesting article in Stahl 
und Kisen, gives his experience in the manufacture of 
bricks from granulated blast furnace slag, says United 
States Consul Max Bouchsein. 

The direct production of building and paving stone 
from fluid slag, he says, is nothing new. Such slag 
bricks, however, did not prove a suitable material for 
dwelling houses, because they are, like glass, imper- 
meable for air as well as steam. In human habita- 
tions, the aqueous vapor exhaled by the occupants 
would condense on cold days on both windows and 
| walls, thus rendering the rooms damp and unhealthy. 
|On the other hand, brick manufactured from granu- 


| lated blast furnace slag is permeable and hygroscopi- 


‘al—that is, both air and steam can penetrate them. 

The first one to produce granulated slag or slag 
gravel for brick making, by passing the fluid slag 
throngh water, was Eugene Langen, an employe of the 
Friedrichs Wilhelm mine, near Siegberg, Westphalia. 
This process causes disintegration ; silica is separated 
in asoluble condition, in which it easily hardens in 
the air and combines just as easily with caustic lime. 
The single grains of the slag gravel, when compressed 
are bound by the soluble silica; and when 
ground to a fine dust, so that the particles come into 
closer contact with each other, the binding by the 
silica therein is sufficient for the production of good 
building bricks. Bricks from ground slag, however, 
require a longer time for hardening than those manu- 
factured from granulated slag. By wixing granulated 
slag with dust from slag which has crumbled in the 
air, good bricks can be produced without any addition 
of lime; but the hardening process is rather slow. 
Hardening takes place quickest in from six to eight 
days with bricks to which about 10 per cent of burned 
and slaked lime has been added. 

Granulated slag, from its passage through water, 
contains from 19 to 33 per cent of water, according to 
its porosity—a fact which has to be considered in ship- 
Its weight ranges between 1,100 and 1,500 pounds 
per cubic meter (35°3 cubic feet); that of ground slag 
runs as high as 2,900 pounds. Ground slag can be 
added to the mixture of granulated slag and lime when 
dense and strong bricks are to be produced. 

The bricks may be given any shape desired ; and they 
will preserve this shape, because they are not burned. 
They show sharp edges and smooth surfaces, and give 
the best satisfaction when as little mortar as possible 
The natural color of slag bricks is that of 
The weight ranges, aceord- 
sand 7 pounds, 


tightly, 


ping. 


is used. 
grayish white sandstone. 
ing to dryness and slag used, between 64 
or about 6,000 bricks to a 20-ton car. 
The strength of slag bricks fully equals that of or- 
dinary burned bricks ; 24 to 28 pounds per square cen- 
timeter (1°55 square inches) is usually considered the 
highest admissible burden for ordinary bricks. Well 
hardened slag bricks can withstand, theoretically, bur- 
dens up to 160 and 180 pounds. The resistance of slag 
bricks to high temperature is quite remarkable. Heated 
to a pale red, when the carbonate of lime begins to de- 
compose, its strength will not be injured. Evenif a 
part of the lime should be decomposed at such a high 
temperature, and thus rendered caustic, carbonic acid 
is again absorbed at a lower temperature, and the brick 
again becomes as strong as it was before. For the 
construction of chimneys and stacks, slag bricks are 
used with advantage, as the products ascending con- 
tain a large quantity of free carbonic acid, which is 
delivered to the bricks. For the same reasons, it is well 
adapted for lining lime kilns and walling in boilers. 
Slag bricks are five times as permeable as ordinary 
burned bricks. Pressure being equal, 10°¢ square feet 
of lightly burned bricks permit in one minute the pas- 
sage of 23°3 liters of air; slag bricks permit the pas- 
sage of from 101°2 to 1134 liters. Their porosity also 
is greater than that of burned bricks; while they do 
not absorb water as quickly as burned bricks, they re- 
gain their permeability quicker than the latter. A 


| burned brick filled up its pores with water in twelve 





hours, while a slag brick required one hundred and 
ninety hours to get thoroughly soaked. 

To test whether slag bricks have dried and hardened 
sufficiently to be safely used, a small piece of brick 
tied to a string is dipped into a cold concentrated solu- 
tion of sulphate of soda, and hung up at any place in 
aroom. By the evaporation of the water in the solu- 
tion and the crystallization of the soda, which in its 
action resembles the formation of ice, bricks that will 
not resist frost are destroyed, each crystal needle car- 
rying a little cap of the material from which the brick 
Not slag bricks alone, but any other, 


was produced. 
mentioned manner as to 


can be tested in the above 
their power of resistance to frost. 

It is said that slag originating from puddling and 
Thomas pig iron produces the best bricks, while Besse- 
mer and foundry slag ranks second. The erection of a 
slag brick plant in connection with a blast furnace 
would cost about $5,000. At several German works the 
cost of production of 1,000 bricks is only 10 marks 
($2.38). From 6,000 to 7,000 pounds of granulated slag 
and 450 to 700 pounds of burned lime are required for 
the production of 1,000 bricks. 
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Variety of the Typewriters. 
The typewriter is oue American product which has | can. 
never suffered a foreign boycott. with gold, ivory, and enamel. 
The click of the American typewriter is heard around | English, French, Italian, Spanish, 
the world. The tourist finds it turning up in all sorts | German. 
of out-of-the-way corners, from [celand to Van Die-| 
man’s Land. With the Dongola and Ashanti expedi- 
tions it has penetrated into the heart of the African| All our extensive ocean front, 
wilderness ; with Lieut. Peary, it found its way to the|/ summer cottages have been erected, is now fringed 
Aretie regions ; the Russian government has sent it) with green lawns, and where before nothing but daz- 
all through Siberia; it is to be found in the homes of | zlingly white sandy beaches fronted the sea, fine silky 
The Czar of Russia has a | grasses flourish, offering a pleasant contrast to the 
richly engraved, gold-plated, white enameled, ivory- | uarrow strip of land which the waves leave bare as the 
keyed typewriter for writing both English and) tide recedes. One of the chief objections to a residence 
Russian. Queen Victoria has one in her household, | by the seashore has been removed in recent years by 
and so have the Queen Regent of Spain and the) the successful cultivation of green grass on the barren | 
Khedive of Egypt. In the wreck of the battleship| strips of glaring beaches, and with proper foresight 
**Maine” was found a typewriter, and should the | one may surround his home abutting on the sea with 
| 


just sent to Pope Leo XIII. for use in the Vati- 
Like the one furnished the Czar, it is decorated 
The machine writes | 
Portuguese, and | 


. 


Waste Places with Grasses. | 


Se 
Covering the 
where fashionable | 


the missionaries in Inia. 


Russian Eastern squadron's flagship suddenly sink in| all the green verdure that is pleasing to the eye. The 
the Yellow Sea, an American typewriter would be | introduction of the Japanese lawn grass for seaside 
found in the eaptain’s cabin. | lawns marked the beginning of this change for the 

The universal use of the typewriter is due to its) better, and though a frail and apparently delicate 
easy adaptation to almost any language capable of being | grass, it holds its own against the salt-laden winds, 
printed. Typewriters have been made to write Greek, | and gradually binds the sand together so compactly 
German, Hebrew, Siamese, Telegu, and Russian. The) that the waves have difficulty in washing it away. 
accents, so important a part of other languages than! This is a fair illustration of the benefits obtained in 
English, are written with dead keys, which do not/this country in recent years in the study of grasses, 
move the cylinder carrying the paper. The dead key} both by the Department of Agriculture and at the 
device has recently been ingeniously applied in solving State Experiment Stations ; but if it is a good illustra- 
a difficult problem in typewriter construction. An | tion, it will be seen that it is only one of many similar | 
English missionary in India, Dr. Jacob Chamberlain, | cases that can be mentioned. From Maine to Florida, 
at Madanapalle, Madras Presidency, wishing to trans- | seaside property is becoming more valuable each year 
late the Scriptures for the natives, wrote to an Ameri-|in proportion to the ability of man to shut out the sea 
can typewriter company asking if a typewriter could | from encroachment. While expensive jetties, bul- | 
be made to write the Telegu language. He had been | warks, and piers have been built to save the land, the | 
using an English-writing typewriter, and one day, | small sand-binding grasses are often found to be more | 
when it was smashed by plaster falling in his bunga- 


, ; 
effective in the end. 
low, the idea of a Telegu typewriter occurred to him. 


Destructive sand storms make | 
certain parts of the coast uninhabitable, and they 

The Telegu language is peculiar in that every charac- 

ter represents a syllable. The missionary resolved 


sweep over the beaches with such power that they kill 
every particle of vegetation. At Cape Cod these sand | 
the language into 240 characters, but upon further | storms are the most destructive on the Atlantie coast, | 
study found that these characters were built up from! and more than once in the history of the place they | 
a much smaller number of basic forms. These forms have threatened Provincetown so that the citizens had | 
were hand-cut in India under the missionary’s direc- 
tion and sent to the typewriter company. With the 
aid of the dead keys it was found possible to build up 


p | 
to turn out to protect their property. The culture of | 
all the composite characters of the Telegu language 


soil-binding grasses has received so much encourage- | 
ment through the Department of Agriculture that it | 
upon a standard keyboard. The typewritten words 
look like a Chinese laundryman’s efforts, a confused 


has become pretty genera! along the Atlantic coast, | 
and millions of dollars’ worth of property will be saved 
for the future. 
mass of curlycues, spots, points, and assorted crescents. | The sea lyme grass is recommended for the Atlantic 
The missionary found his Telegu typewriter so valu-| coast north of Massachusetts, but south of that point 
able in Christianizing the heathens that other mission- | the sand reed or marram grass is better adapted to the 
aries sent orders for similar machines. With them | work of holding the sand and svil threatened by the 
a large portion of the Bible has been distributed in| water. Below Virginia the bitter panic grass is the 
duplicate among the natives. best soil binder, and it extends all down the southern 
An English student of Hebrew sent an inquiry to| coast, and even around on the gulf side of Florida. 
the same company for a Hebrew typewriter. None! The creeping panic grass is another soil binder, found 
had ever been made, but a Hebrew keyboard was/| chiefly near St. Augustine, Florida. For inland bays, 
planned and the order filled. Hebrew, it must be rivers, and canals the common salt grass is of inestima- 
remembered, is written from right to left. The Hebrew | ble value. The rolling spinifex of Australia and New 
typewriter made for the student has the mechanism | Zealand is an imported variety of grass that has a pro- 
of the ordinary typewriter; to have reversed it would 
have been a costly undertaking. The owner conse- 
quently has to write backward. Should there be a 


mising future in this country. Besides binding the 
sufficient demand for Hebrew typewriters, they would 





sand together, this grass is remarkable for its rapid | 
possession of new territory. The seeds are scattered 
by the winds over all adjacent beaches, and in a few 


be made from the upper righthand corner to the| seasons they grow up and reproduce their kind. 
opposite. The German government recently ordered| While soil-binding and seaside grasses have per- 


formed a great work in the improvement of this coun- 
try in the last ten years, their usefulness is after all 
secondary to that of the pasture and hay grasses. The 
foundation of all good farming is grass. <A land rich 
in succulent grass can be turned into a great cattle and 
stock raising region or into a successful farming com- 
munity. A territory covered with heavy masses of 
grass has a rich, fertile soil, and conversely luxuriant 
growths of grass will convert a poor soil into a fruitful, 
productive land. 

But only certain favored regions of this country were 
covered with rich grasses. Wild grasses that have 
since been brought under cultivation and greatly im- 
proved were prolific in different territories, but they 
failed to produce sufficient crops either to support cat- 
tle or to make farming profitable. Still other regions 
were almost totally destitute of anything that resem- 
bled nutritious grasses, and agriculture has been the 
most backward in those places. It has been the work 
of modern science’ to introduce cultivated grasses 
where they could benefit the country, and to select the 
best wild varieties and improve thei by cultivation. 

It should be remembered that all of our cultivated 
grasses were once wild—our timothy, red top. orchard, 
and Kentucky Llue—and that not such a long time 
ago. Timothy grass is less than one hundred and fifty 
years old as a cultivated grass, and about the same 
time orchard, red top, and Kentucky blue grasses were 
redeemed from their wild state to take a place in our 
fields and orchards. Prior to this period they were all 
as wild as our Western buffalo grass, grama, or the 
wheat grass of the plains. What they are to-day, and 
what important bearing they have upon the agricul- 
tural resources of the country, can probably be appre- 
ciated by anybody at all familiar with the cattle and 


the use of only German letters in the government busi- 
ness. For years German typewriters with | 
Roman letters have been in use, but to meet the new | 
order a German letter keyboard has been arranged. A | 
change has also just been made in the Greek type-| 
writers. The first Greek typewriter wrote a slanting 
letter, but a new vertical letter having become much 
in favor in Athens, an American typewriter company 
has equipped a machine with this style of type. 

King Chulalongkorn I. of Siam, while traveling 
in Europe not long ago, first saw the typewriter. He 
was so interested in the machine that he immediately 
gave command that a typewriter be added to the 
equipment of the royal household. The Siamese lan- 
guage had never been written with a typewriter, but 
an American typewriter company was appealed to, 
and within a short time the King wassupplied with a 
Siamese typewriter. His nortiern neighbor, the Em- 
peror of China, might use a typewriter if he had one, 
but until he publishes an imperial decree abolishing 
14,000 odd characters of his people’s alphabet he will 
have to content himself with a brush and inkpot. 
The Japanese, in their struggle for commercial reecogni- 
tion, are crying for typewriters. Experts are at work un- 
raveling the Japanese language, and a Japanese type- 
writer keyboard will probably result from their study. 

The polyglot machine is a recent development of 
typewriter construction, The New York Sun. 
Business houses doing a large foreign business with 
several countries ask for machines writing several 
languages. By providing for the accents of the vari- 
ous European languages on one keyboard, half a dozen 
or more languages may be written on one machine. 
Many typewriters with English-Spanish-French key- 
boards are shipped to South American countries. The 


several 





says 


| for their special localities. 








most interesting polygiot machine in the world is one! stock raising business of the United States. 


grasses have been going on con- 
for the past ten years, and the 


Experiments with 
tinually by experts 
results accomplished are little short of the marvelous. 
Enormous areas of the South are being developed, and 
their agricultural possibilities enlarged, by the grasses 
that have been planted there. Cattle raising as well 
as general farming have advanced in the South along 
with grass growing. 
unfit for almost any kind of vegetation are now pro 
ducing an abundance of special grasses, which give 


Large regions that seemed to be 


support to sheep, swine, and cattle. 

The United States Department of Agriculture has at 
present a grass farm established at Knoxville, Tennes 
see, where over one hundred and fifty kinds of grasses 
and forage plants are cultivated for the purpose of 
introducing to the farmers the most suitable varieties 
Grasses adapted to sandy 


soil, to upland districts, and to the wet | 


oWlands are 
all raised carefully under conditions that will test their 
virtues thoroughly before they are recommended to 
the general farmer. are thus 


being introduced in the South are foreigu varieties, 


Some of the grasses that 
and others are native grasses obtained chietly frou: the 
prairie and Rocky Mountain regions. 

In testing the value of wild grasses, it is first aseer- 
tained if they are adapted to the localities in which it 


is proposed to raise them. It has been found time and 


jagain that some of our most important grasses grow 
wild in an enfeebled condition, but When given good 
cultivation they quickly improve aud assume a ram 


pant growth. Other wild sorts have a sturdy growth, 
but their relative innutritiousness makes it 
eultivate them. Other nutritious grasses have to be 


condemned simply because their seeds are difficult 


uuwise to 


to 


harvest, especially if their seed production cannot be 
improved. Just at present dry land grasses are much 
needed, and efforts are 
and better growths of this kind. 
Some of the wild grasses that offer 


being made to produce more 


little returns to 


the farmers to-day are under cultivation at the experi 


ment station, and it is expected that in the next 
ration they will fill a long felt want. 


he 


Chief anong 
these promising varieties are the common switch grass, 
the Western the bushy blue 
mountain timothy, wild ribbon grass, large beut grass, 
wild June grass, buffalo bunch grass, 
Two native winter pasture grasses from the Southwest 
have been found to be of special value in the Soutk 
The Apache timothy of New Mexico promises to flour 
ish vigorously throughout the South to supply cattie- 
men with winter pasture for their flocks. The Tennes- 
see fescue is another excellent grass for the South that 


big blue stem stem, 


and wheat grass, 


has been brought down from the mountain regions of 
Tennessee and North Carolina. The sheep's fescue 
from Montana has also added to the list of available 
Southern grasses. ‘Texas blue grass flourishes through 
out the Southern States, and its seeds are now being 
planted from one end of the South to the other. 

Of imported grasses, the meadow foxtail makes one 
of the best pasture grasses, and it is now raised in this 
The true English 

fescue are 
Afriea has 
* telf,” 

F lori- 
makes an 


country as extensively as in Europe. 
blue grass and the European reed also 
adapted to many parts of this country. 
contributed a new grass, which known 
and it has been cultivated with great 
da. As it comes from a warm country, it 
excellent growth right through the hot summers of 
the South. When raised successfully, it 
enormous crops of grass or hay. 

The most marvelous crops, however, have been ob- 


tained from teosinte, a vigorous plant that grows like 


is ais 


Ih 


SUCCESS 


produces 


Indian corn, and in tropical Florida it reaches an 
enormous height. As many as fifty to sixty stalks 
have been known to spring from a single seed. The 


sowing is in drills, and not broadeast, and when it has 
the right soil it produces an enormous amount of green 
food. It isa tropical plant, and it does not ripen in 
this country outside of Florida, but it will produce an 
abundance of green food in almost any of our States, 
especially in the South. As a forage plant this will 
probably be a great favorite in the future. 

Besides summer and winter pasture grasses, various 
forage plants, that are not grasses at all, have been 
cultivated in recent years, and Southern farming has 


been largely revolutionized by them. Probably the 
most important are the cow pease and the soy 
beans. These plants are vigorous growers, and derive 
most of their nitrogen from the air, They belong to 
the leguminous family, and they enrich the land by 
adding large quantities of nitrogen to the soil. Nitro- 


gen is a valuable and important fertilizer that must be 
added to the soil directly or indirectly, and the legu 
minous plants do this work better than any artificial 
method. They are the best soil renovators and soil 
enrichers that we have, and chief among them are the 
soy beans and the cow pease, which are now raised so 
extensively throughout the whole South. G. E. W. 
>--7oro 

THE resistance of glass varies widely with tempera 
ture, The American Electrician. If taken at 
unity at 68° F., the resistance is 0.077 at 142° and 87 at 
0°. At the latter temperature glass has a resistivity 
of 5,000 million million times that of copper. 


says 
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COAST-DEFENSE MONITOR ‘“ NAHANT.” 
** Nahant,” which has 


SON'S 


Vhi d coast-defense monitor 


een doing duty during the war as one of the guar- | 


New York Harbor, is one of the most interest- 
iz legacies of the civil war. Her shot-indented turrets 
** honorable mention,” and it is no 


dians of 
i 
ilone entitle her to 


to the merit of her desi 


gn and the excel- 


small tribute 


nt work that was put 
nto the vessel by her con 
struector that now, after 
being afloat for nearly 
forty years, she should be 


‘ 
ol 


making the 
deep sea vovage from the 
>» New York and 


part 


Cc ipable 


Delaware 


taking an active in 
the harbor 
it be 


impossible to find a vessel, 


the defense of 
Historically, would 


much less a whole 
of 
‘ 


present age ot 


group 
this 


warship con 


vessels, which, in 


struction, is entitled to 
more profound respect 
than the “ Nahant” and 
the other twelve ships of 
the class to which she be 
longs 

The storv of the ** Merri 
mac” and the ** Monitor” 
is too familiar to bear 
repetition here; it must 
suffice to say that to op 
pose the formidable powers 


of the Confederate ship 


‘Merrimac ” demanded 
something entirely differ 
ent from the fri 
gates that were then doing 
duty in the South. To Ericsson was 
task of building war that 
armor to armor, heavy gun to heavy gun, and over 
match the novel and greatly dreaded craft in a square 
stand-up fight upon the sea. The ** Monitor” was built, 
hurried to Hampton Roads, and met and checked the 
’ while the latter was in the very act of sink- 


wooden 


intrusted the 


a vessel eould oppose 


** Merrimac 
ing the unarmored 
Northern vessels 
The ‘“ Monitor” 
marked the deci 
sive turning point 
the 
of 
warships 
this with 


l 
KnOW ledge 


inh eonstrue 
modern 
Wesray 

full 
that 
armored vesse ls 
had been already 
used in the war, and that Capt 
of the English navy, had already written a treatise 


tion 


Crimean Cowles, 


“mounting heavy guns ina 
Full eredit is to 


explaining his device for 


revolving. armored, circular turret.” 
be given both tothe French and English in this respect, 
to our own Mr 


back as 


Stevens, who, 
1841 and 18538, 


and even greater credit 
at an 
had 
commenced t 


of 
ing battery at 


even earlier date, as far 
recommended and 
construc 
armored float 
New York 
These earlier designs fore 
the 

**La Gloire,” 


tion an 


shadowed coming 


change, and 


of the French navy, was 
already afloat with a full 
suit of armor upon her 
sides; but to Ericsson's 


‘Monitor ” is due _ the 
credit of being the first war 
to 
the 


revolving turret, 


vessel in commission 


combine side armor, 
armored 
the 
tower 
the water line 
Within 
the eventful duel in Hamp 
Roads { had 
the construe 
tion of thirteen single tur 
The keels 
laid and the 
to 


armored conning 


and engines below 


a month after 


ongress 


ton 
authorized 


monitors 
it 


ret 
were ¢ once 


whole fleet was rushed 
completion in time to take 
the 
of 
the 


the 


“a very active part in 


subsequent operations 
Right of 
including 


Nahant were of 


tons a 


the war 


li j ~S 
und the 


is} au 


other five were given larger 
being 25 feet 
feet { 


2 feet 


dimensions, 
of 2 


less beam, 


longer, inches 


greater 


draught, and half a knot more speed, with a displace- 
ment of 2,100 tons. 

The leading dimensions of the *“* Nahant” and her 
class are Length, 200 feet; beam, 46 feet ; 
draught, 11 feet 6 inches ; indicated horse power, 340; 
speed, 54g knots. The battery consisted originally of 
two 15-inch smooth-bores, but for her duties in the 


as follows: 


and securely bolted to the hull. The sides of the raft 


are protected for its whole depth with five 1-inch iron 
plates, three of the plates extending the full depth 
(6 feet) of the raft and the others extending to various 
depths, so as to present a tapering thickness of pre- 
tection. The raft performs the duty of protecting 
the hull from shot and from the ram of the enemy. 

The subdivision of the 











SHOT HOLES RECEIVED DURING 
THE CIVIL WAR. 





present war a pair of 6-pounder rapid-fire guns were 
added on the bridge deck, astern of the turret. The 
total cost of the hull and machinery was $413,575, and 
she was constructed by Harrison Loring, at Boston, 
Mass. In her general design she is very similar to the 


original ‘* Monitor,” and the description, ‘* a cheese-box 
on a raft,” fairly well deseribes her appearance when 





hull is as follows: For- 
ward in the bows are the 
chain locker and the an- 
chor engine. Then come 
the wardroom, the berth- 
ing space for the crew, the 
turret chamber, the boiler 
room, and the engine room. 
The frames are spaced 18 
inches apart, and they are 
18 inches deep at the keel, 
decreasing in depth toward 
the bilges. The deck con- 
sists of one thickness of 
1-inch iron plating, above 
which is laid a deck of 
wood. A curious feature 
is the method of hoisting 
and stowing the anchor. 
It is not hauled up on the 
outside of the bow in the 
usual manner, but is drawn 
up into a well, formed be- 
tween the overhanging 
bow and the hull proper. 
The anchor chain passes 
over a sheave at the top 
of the well and down to 
the hoisting engine in the 
chain locker. It is thus 
protected at all times from 
shell fire. The same device was used on Eriesson’s first 
‘* Monitor,” and the Confederate sailors were puzzled to 
explain how she could move up to a position and 
remain there stationary, apparently without cast- 
ing anchor. In a similar well at the stern, pro- 
tected by the overhang, are the propeller and the 
rudder, the latter being ‘of the balanced type. 

The most in- 
teresting feature 





BOMBARDMENTS OF 








LONGITUDINAL SECTION THROUGH MONITOR 


NAVAL RESERVE CREW OF 











stripped for action. By referring to the transverse 
section through the turret and the longitudinal see- 
tion, it will be seen that the vessel consists of a shallow 
hull within an inelosing raft-like structure of solid 
timber. The ‘‘ raft” projects several feet from the hull 
proper along the sides, and has a great overhang fore 


“ NAHANT.” 


df the ‘“ Nahant” 
is, of course, the 
turret, with its 
two 15-inch Rod- 
man smooth- 
bores. It stands 
a little forward 
of amidships and 
has an are of fire 
of about 190°, the 
forward deck included within this are being entirely 
free from structures that would interfere with the fire. 
It was made of sufficient diameter to allow the guns 
to be loaded in the inboard position. 

The gun crew, during an action, are chiefly located 
on the deck, behind the shelter of the turret. Aftera 


and aft. It is formed of solid timber closely packed shell is fired the turret is turned around for loading, as 


shown in the accompany- 
ing engraving. The con- 





struction and general ar- 
rangements are shown in 
the transverse section on 
our front page. When the 
turret not in use, it 
rests upon a path on the 
main deck; but when it is 
in action, it is carried and 
turns upon a solid vertical 
column of wrought iron, 
which extends through the 
axis of the turret and 
terminates in a hydraulic 
ram on the deck below. 
The turret is raised from 
the deck by a few strokes 
of the pump, and as soon 
as it is sufficiently clear 
to admit of its turning 
freely, a large iron wedge 
is driven in beneath the 
foot of the column and 
held in place by a nut. 
Rotation is effected by a 
spur wheel and pinion be- 
neath the floor of the tur- 
ret, driven by two steam 
engines. The roof is built of 
railroad iron laid upon a 
stout framing of 5 x 6 and 
5 x 9 bar iron, and it is 
stiffened at the center over 
the carrying column by 
four 4-inch tie-rods, which 
run down to the lower 


is 











“ NAHANT” 


AT GUN DBILL, 


edge of the turret, as shown 
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in the engraving. Similarly the load on the column is 
transferred by four 4-inch rods to two box-girders, 
whose ends rest upon the framing of the vessel. 

The pilot house which is plated with 11 inches of lami- 
nated armor is carried above the turret. It is pierced 
with a number of observation slits, and within it are 
the steering wheel and means of communication with 
the turret and engine room. ‘The railing which is 
shown above the turret is utilized in peace times for 
stretching a canvas awning. 

Back of the turret is a light bridge deck on which are 
mounted a couple of light rapid-fire guns for repelling | 
torpedo attack. These are modern additions made | 
when the ‘‘ Nahant” was being overhauled at the 
opening of the war. It should be mentioned that 
the base of the smokestack is protected by 8 inches 
of armor. 

The two 15-inch smooth-bores in the turret con- 
stitute the main battery of the ‘‘ Nahant. They 
were the most formidable weapons in use during 
the civil war, and comparatively few of this size 
were carried, the largest weapons being of 11 inches 
caliber. They fired a spherical projectile, 35 
pounds of black powder being used for firing a 
250-pound shell against the unarmored portions of 
a ship, and a battering charge of 70 pounds with a 
350-pound solid shot used for attack on 
armor. They are sighted up to 2,700 yards, but 
the ordinary fighting range varied from a mile to 
2,000 yards. Most of the fighting, indeed, was done 
at 1,200 yards. The shell was fired with a time 
fuse graduated from 34 to 7 seconds, the time 
being determined by 





was 


the length of fuse cut off. 

The destructive effects of the old spherical shot 
were very different from those of the modern 
type, the latter penetrating the armor, whereas| 
the spherical shot racked and loosened it. 

That it was not always very effective may be judged 
from the indentations on the turret and con- 
ning tower of the ‘* Nahant,” several of which are 
shown in our illustrations. Fifteen of these battle sears 
may be counted, all of which were received in the vari- 
ous bombardments of the war, yet the monitor appears’ 
to be none the worse for its pnnishment. 

The recoil is controlled by a wedge supplemented by 


shot 





rope tackles ; the guns are traversed by the rotation of 
the turret, and the screw shown at the breech of the| 
guns serves to give the proper elevation. The com. 
plete operations of loading and firing one round are as | 


follows : | 
1. Stop the vent with a pad carried on the hand. 
2. Swab out gun with a wet sheepskin swab. 


3. Insert powder charge, done up in canvas bag to 


fit bore of gun. 
4. Ram home powder. 
5. Insert projectile. 


6. Ram home. 

7. Insert primer at breech. 

8. Swing aside the port shutters. 

9. Return gun to battery. 

10. Rotate gun to face the enemy. 

11. Elevate gun for range. 

12. Fire! 

It can readily be believed that the rate of fire is | 
slow, and, as a matter of fact, there is an interval of | 





ten minutes between rounds. 
Compare this with the modern rapid-fire gun of 
equal or greater destruc- 
tiveness which can fire 
ten rounds in one minute. 
The port shutters above 
mentioned are heavy mass- 
es of wrought iron, which 
are swung in front of the 
ports after the gun was 


fired, to keep out the 
enemy’s shot and _ shell. 
They are pivoted verti- 


eally, as shown in the en- 
graving. The shutters are 
9 inches thick by 2 feet 
wide, and completely close 
the gun ports. 


The vessel is driven at 
a speed of 5'¢ knots an 
hour by an Ericsson 340 


horse power two-cylinder, 
trunk, grasshopper engine 
of extremely curious con- 
struction. The two cylin- 
ders are back to 
back on a common axis, 
the whole being made in 
one casting. The diameter 
is 48 inches and the stroke 
38 inches. Each piston 
connects through a trunk 
piston to a way or 
rocking shaft, and connect- 
ing rods transfer the mo- 
tion from rocking arms at 
the forward ends of these 
rocking shafts to a com- 


placed 


rod 





| with the shaft. 


mon crank on the crankshaft, which is located on the | 
axis of the vessel, the ‘“ Nahant,” like all of her class, 
being driven by asingle screw. The connecting rods 
consist of a cast iron center inclosed in a wrought | 
iron strap, a gib and key serving to tighten both brasses. 
Another arm on the rocking shaft serves to operate 
the jet condenser, as shown in the engraving. 
Steam is supplied by two rectangular boilers, which | 
represent the best practice of that day. They were 
built in 1862, in Boston, from designs by Ericsson. 
They are 11 feet wide by 11 feet high and 8 feet deep. 
The main shell is 54g inch thick. There are three fur- 
nace flues, which lead to a common combustion cham- | 


Lela) 


REVERSING GEAR—ENGINES OF ‘“ NAHANT.” 


ber, from which the gases return through 2-inch cop- 
per tubes to the front of the boiler, where they pass 
through a superheater at the base of the uptake. The 
original boiler pressure was 45 to 50 pounds, but only 
30 pounds was used on the trip up from the Delaware 
to New York. 

We give an illustration of the curious reversing gear, 
which is carried at the forward end of the engine. The 
four eccentrics and the bevel wheel on the foremost ec- 
centric are loose upon the eccentric shaft. The bevel 
wheel is engaged by two quadrants, one above the shaft, 
the other below, which turn upon pins that are car- 
ried by a collar keyed to the eccentric shaft. The 
effect is that the eccentrics are kept in any desired 
position on the shaft through the intermediary of the 
bevel wheel and quadrants. The quadrants are moved 
by means of short connecting levers which are at-| 
tached toa sleeve, which is keyed loosely upon the 
shaft. This sleeve is attached by a loose collar to 
the upper end of a pair of rocking levers, which are 
moved by means of the reversing wheel and screw, 
clearly shown in the engraving. To reverse the en- 
gine, the levers with the attached sleeve would be 
drawn forward. The centers on which the quadrants 
rotate being in a fixed position relative to the shaft, 
the pull on the short connecting links causes the quad- 
rants to swing across the shaft in opposite directions 
and turn the bevel gear and eccentrics on the shaft. 
It will be understood that when the engine is running, 
the eccentrics, quadrants, links, ete., continuously turn 





The *“ Nahant” carries a full complement of 62, 


cluding the captain, executive officer, navigator, and 
four watch officers. 

As soon as she arrived at New York, she went to the 
navy yard for the completion of her refitting, and then 


| steamed to her station off Tompkinsville, her guardian 
| duties being confined to the lower bay. 


Fortunately, 
the storm center of the war never moved so far north 
as New York, and the reputed speed and prowess 
of Admiral Cervera’s ships failed to 
Had the Cape Verde fleet found its way to New York, 
the “Nahant” would have assisted the batteries and 
mines in repelling an attempt to rush by Sandy Hook 
and through the Narrows. For this work the * Na- 
hant” could have rendered good service by firing 
15-inch shells against the unprotected sides of the 
cruisers, supposing, of course, she was not put out 
of action by the Spaniards at 
event which their execrable gunnery would render 
very unlikely. 
We are indebted to Capt. Richman for courtesies 
extended during the preparation of this article. 
a oe ee 
of a Volcanic 


materialize 


long range—an 


Discovery Bomb, 
on the 
of H. 


In Darwin’s geological observations 
voleanic islands visited during the voyage 
M. 8. ** Beagle,” reference is made to a * voleanic 
bomb” found in the interior of Australia. The 
specimen was composed of green obsidian, and 
was found on a great sandy plain between the 
rivers Darling and Murray, at a distance of several 
hundred miles from any known voleanie region 
Many similar specimens of obsidian ** buttons” 
have since been found in Australia, and The Pro 
ceedings of the Royal Society of Tasmania (1897) 
eontains two short descriptive papers on their 

occurrence in Tasmania. 

How these singular objects found their way to som 
of the localities in Tasmania, where their occurrence in 
undisturbed quartz drift far away from any known vol 
canic That 
they and 
their spheroidal or discoid form points to 
while in a fluid state. It has been suggested that the 
objects came from lunar voleanoes, but it is highly im 
probable (even if they were ejected from the moon) 
that they would reach our globe, and if they did, they 
could not penetrate the atmosphere. 

Mr. T. Stephens, the author of one of the papers re 
ferred to, thinks the aborigines of Australia are proba 
bly largely responsible for the distribution of the ob 
sidian buttons over the mud plains of Vietoria and 
Riverina, but no such explanation can be given in re 


source has been reported, is unexplained. 
are volcanic products is unquestionable ; 
rotation 


| ference to most of the places where they have been 


found in Tasmania. 

In a paper by Messrs. W. H. Twelvetrees and W. 
F. Petterd in The Proceedings mentioned above, the 
suggestion is made that the objects are products of ter 
restrial voleanoes of an acid or sub-acid type, formerly 
in eruption in the southern hemisphere. 
known source of tertiary obsidian is New Zealand, but 
whether the objects have been transported through 
the air from that island, or from the Antarctic conti- 
nent or elsewhere, it is impossible at present to decide 

- me 
A Mine Exploded by 
The value of the precautions taken by the army en 


The nearest 


Accident, 


in- | gineers in unloading mines was amply demonstrated on 


August 3, at Fort Wads 
worth, where a mine was 
accidentally exploded. In 
unscrewing the cap there 











is danger of the charge 
being ignited either by a 
spark or by heat caused by 
friction, for the parts are 
apt to be heavily rusted. 
To avoid casualties in case 
an explosion should oceur, 
the engineers constructed a 
raft on which the mine was 
placed. A machine for un- 
screwing the cap was then 
attached and the raft float- 
ed out to a distance from 
shore. The machine 
operated by electricity, the 
current being supplied 
from the shore. After the 
cap was removed, the raft 
was to be hauled in and 
the explosives taken out. 
Usually the device works 
well, but on the day named 
while the cap was being re 
moved the mine exploded. 
It one of the large 
mines which guarded the 
entrance to the Narrows, 
and when it was taken up 


was 


} 
i 


was 





THE DOUBLE-TRUNK ENGINES OF THE ‘ NAHANT,” 


Diameter of cylinders, 48 inches; stroke, 38 inches ; steam pressure, 45 pounds: horse power, 340. 


it was found to have been 
badly damaged, so that 
extra care was taken in 


handling it. 
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THE ACCIDENT TO THE BROOKLYN BRIDGE. 

Excessive loading of the central span of the Brooklyn 
Bridge, due to a blockade on the road way, assisted pos 
sibly by extreme expansion due to the heat, caused, on 
the evening of July 29, a buckling of the bottom 


‘hords of the four inside stiffening trusses. The acci- 
dent oceurred in the main span in the neighborhood 
point marked B in the accompanying sketch 
about four hundred feet from the Brook- 
\ similar buckling is evident at the cor- 
responding point on the New York side. 


The main features of the construction of the bridge 


of the 
diagram, or 


ivn tower 


are as follows: The floor is suspended from four 15-inch 
wire cables and stiffened against distortion under 
moving loads by six trusses. Two of these, 12 feet in 


depth, are placed on the extreme outside of the bridge. 
Next to them come the roadways, and inside the road- 
each of which runs between 
a pair of 17-foot A footway 
ried between the cable roads above the center line of 


Ways are two cable roads, 


stiffening trusses. is car 
the bridge. These six trusses are not continuous, but 
are all cut and provided with slip joints at three differ- 
ent points in the bridge. One set of joints occurs in 
the center of each 900-foot shore span, and there is an- 
main 1,595-foot span. 
upon the an- 
trusses through the 
tuain towers they anchored to the ma- 
The movement due to expansion in the trusses 
anchorages outward 


other set at the center of the 


The shore ends of the trusses rest 


chorages, and where the pass 
are securely 
SOuUrY 
thus takes place from the shore 
and from the main towers toward the center of each 
Span 

In addition to stiffening the floor by 
Mr. Roebling, following a common practice of his day 


inserted in the bridge a large num 


these trusses, 


(since disearded), 
ber of “land stays,” A A, 
tom chord of the trusses and tie them back to the top 
where the upper ends of the stays are 
These were introduced for the pur 


which are attached to the bot- 


of the towers, 
rigidly fastened 
pose of further stiffening the floor and preventing de- 
That they do pre- 
vent deformation is undoubtedly true, and not only 89, 


formation due to unequal loading 


but it is probable that they 
earry the greater part, if 
not all, of any moving load i 
that comes upon that part eae j if 
of the bridge to which they Zee CA / 
attached, and this, we q- 1] V/A / 


are 


think, is evident from the AY 
following considerations 4 


\ 








designed to do. Since it was first opened there have | 
been added two extra tracks for the cable cars, two | 
lines of feeder rail for the electrical equipment of | 
the cable road, two extra cables, two tracks of 90. | 
pound rail for the trolley cars, two lines of brack- 
ets of unusually heavy design for carrying the over- 
head trolley wires, a line of heavy, 8-inch, cast iron 
pipe for the pneumatic postal delivery, and, most se- 
rious addition of all, a line of trolley cars, many of | 
them modern two-truck cars of extra length and/| 
weight. All this constitutes a large though not a dan- 
gerous increment in the dead and live loads over that 
for which the bridge was designed. While the increased 
loading does not materially encroach on the “factor 
of safety” (to use a good old term, which bridge engi- 
neers are inclined to discard), it was certain that, if | 
there was a weak point in the construction, the addi- | 
tional weight would find it out. 

The board of experts who investigated the question 
of permitting trolley cars to run on the bridge stated 
that it would be safe for them to do so provided that a 
clear space of 102 feet was maintained between cars | 
and the speed did not exceed 7 miles an hour. These | 
two limitations have been steadily ignored. The speed 
is frequently nearer 12 than 7 miles, and we have often 
seen the cars strung out across the bridge or bunched | 
in sections of it with less than a car's length interven- 
ing between them. This crowding invariably occurs 
when there is a congestion at either end of the bridge 
or when any breakdown or hindrance occurs on the 
bridge itself. 

On the oceasion of the Friday evening accident, a 
fallen horse on the roadway occasioned a blockade in 
which the ears became closely bunched. It happened 
to be an exceptionally hot day, and there is evidence 
that the ends of the trusses at the crown of the bridge 


| ous agents on the * setting’ 
| drachms of plaster, mixed with one drachm of a five 


Boston, Wilmington, and Norfolk, the aaa: time ex- 
ports were made from Sicily to other parts of the 
world : 





Tons. 
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The wine growing districts of Europe use large quan- 
tities of the material to destroy the insects which at- 
tack the vines, and, although many substitutes are em- 
ployed, the most careful growers never abandon | r.im- 
stone for that purpose. 

The supply in Sicily ready for transportation is 
larger now than it has ever been before, there being no 
240.367 tons in storage. 
ere 
Experiments Regarding the ‘**Setting” of Plaster 

of Paris, 

J. A. Belcher reports (Treatment) the results of ex- 
periments undertaken to determine the effect of vari- 
’ of plaster of Paris : **Two 


| less than ¢ 








per cent solution of sodium chloride, hardened in two 
minutes. Mixed with one drachm of a five per cent 
solution of sugar, it hardened in three minutes and a 
half. Mixed with one drachm of a one per cent sodium 
chloride solution, it hardened in five minutes. Mixed 
with one drachm of an 0°5 per cent sodium chloride 
solution, it hardened in five minutes. Mixed with 
one drachm of a five per cent calcium chloride so- 





may have been in contact. If this did oceur, the 
trusses being fixed at the towers formed a very flat 
arch, and an additional compression would thereby 
be set up in the chords. 


The buckling is not an indication of weakness in the | | hardened in nine minutes. 


bridge proper, the trusses merely serving to preserve 


lution, it hardened in six minutes anda half. Mixed 
with one drachm of tap water, it hardened in nine 
|minutes. Mixed with one drachm of distilled water, it 
Mixed with one drachim of 
saturated solution of sodium chloride, it hardened in 
eighteen minutes. Mixed 
with one drachm of a five 
per cent solution of gly- 
eerin in distilled water, it 
hardened in nineteen min- 
utes. Mixed with one 
drachm of a five per cent 
solution of white of egg in 
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distilled water, it hardened 























The main cable, being cau 





pable of deflection under a 
moving load, and the land 


stays being tied to the tow 





ers, it follows that a mov 





« in twenty minutes. Mixed 
with one drachm of a ten 
per cent solution of white 
of egg in distilled water, it 
hardened in twenty-five 








ing load at any part of the 
bridge to which the land 
stays, A A, are attached, 
say, for instance, at B, will exert a pull, not in the 
vertical suspender that runs up to the eable, but in the 
diagonai land stay that runs up direct to the top of the 
tower. For it is a well understood fact among bridge 
engineers that the stresses due to a given load on a 
bridge or other framed structure will always find their 
way to the abutment or pier by the most direct route, 
especially if the direet course be the most rigid. Even 
if the effect of the load at B were disposed (so to speak) 
to exert itself by way of the vertical suspender and the 
main cable, the cable would instantly begin to deflect 
and would throw the load entirely upon the non-de- 
fleeting land stay. What is true of one stay is true of 
all; and if it were possible to cut all the suspenders 
and land stays and insert a dynamometer in each one, 
it would be found, we think, that practically the whole 
a moving load, whether it was a train or a 
cars, was reaching the piers by way 


stress of 
string of trolley 
of the diagonal land stays. 

Now if the bottom chords of the stiffening trusses, to 
which, as we the land stays are attached, 
were continuous, the effect would be to produce a ten- 
sion in them, the land stays and chords forming a kind 
of secon suspension system between the towers. 
But as the cut at the center and fixed 
towers, it follows that the pull of the stays 
portion of the chords which lies be- 
This compression in- 


have seen, 


dary 
trusses are 
at the 
compresses that 
towers 
towers, where the combined com- 
pression due to the pull of all the land stays over a 
distance of 500 feet has to be resisted. 

It is highly improbable that provision was made for 
taking the compression due to the whole live load on 
00 feet of the span; it is more likely that the land 
like the stiffening trusses, were treated as subor- 
bridge, intended to produce a 
load upon the main ca- 


tween the stays and the 


creases toward the 


tays, 
linate features in the 


more even distribution of the 


bles. ‘That this is the case is evident from the very 
light seetions of the bottom chords of the trusses. 
which, although they have been strengthened toward 


the towers, have not been reinforced in anything like 
the degree 
pull of the land stays would eall for. 


There is no question that the Brooklyn Bridge is 


that the compressive strains due to the 


DIAGRAM SHOWING THE ARRANGEMENT OF TRUSSES AND LAND STAYS ON THE BROOKLYN BRIDGE. 


the true curve of the roadway by distributing a rolling 
load over a considerable length of the main cables. 
The oecurrence is of great interest however as showing 
the action of the diagonal land stays under a live 
In the new East River Bridge, now under con- 
these stays are omitted, and the desired end 


load. 
struction, 


is secured by making the stiffening trusses of great | 





depth and strength. 
eS >-0-2 
Shiploads of Brimstone. 

Alfred S. Maleomson has published’ an interesting 
statistical table in which the world’s consumption of 
brimstone is shown for seven years, says The New 
York Tribune. This commercial commodity is of great 
importance in many branches of manufacture, but the 
fact is not generally known in business circles that | 
118,137 tons came to the United States from Sicily in | 
1897, and that the year before the importation was even | 


larger. 
This commodity comes exclusively from Sicily, hg 
to a great extent from the port of Palermo. is 


shipped in bulk like coal, and looks, in its raw Rat 
tion, like pieces of broken stone about the size of those 
which are used on macadam roads. It is a dull gray, 
and from that to a bright yellow, according to its 
quality ; the higher the grade, the yellower the stone. 
It is handled by the large importers in its crude form 
only, and these dispose of it to the manufacturers, by 
whom it is subjected to processes which eliminate the 
dross and bring to the surface its valuable properties. 
It is used by the manufacturers of fertilizer materials 
and sulphurie acid, and large quantities are consumed 
by the manufacturers of wood pulp and paper. 

The brimstone goes in great quantities also to the 
sulphur refiners, and after it becomes sulphur it plays 
an important part in the manufacture of vulcanized 
rubber. The addition of sulphur to plastie rubber, 
vuleanizing the mass between two tin sheets as an ex- 
periment, gave to the world the valuable commodity 
known as hard rubber; and no substitute has yet been 
found for the yellow dust in the process. 

The brimstone statistics show that the United States 


| receives more of the material than any other country. 


| 


For the same time that 118,137 tons reached the ports 


carrying considerably more load than it was originally | of New York, Baltimore, Philadelphia, Charleston, 


| thirty-five 


minutes. Mixed with one 
drachm of a ten per cent 
‘solution of glycerin in distilled water, it hardened in 
minutes. Mixed with one drachm of a 
twenty-five per cent solution of glycerin in distilled 
water, it hardened in sixty minutes. 

These figures tell, says Mr. Belcher, their own tale, 
| and show that where it is of importance to make plas- 
ter of Paris set rapidly it should be mixed with a five 
|per cent solution of common salt, and this may be 
made roughly by adding a tablespoonful of salt toa 
| pintof water. 





An Ancient Hospital. 


At Baden, near Ziirich, Switzerland, in connection 
| | with recent excavations at Windisch, the Roman Vin- 
'_donissa, an ancient military hospital has been discov- 
| ered. It has fourteen rooms, which appear to have 
been well supplied with medical, surgical, and phar- 
| macoutical apparatus, including probes, tubes, forceps, 
| cauterizing implements, and even safety pins; medicine 
spoons of bone, silver measuring vessels, jars and pots 
|for ointments, ete. Some coins were also found, those 
| of silver being of the reign of Vespasian and Hadrian, 
those of copper bearing the effigy of Claudius, Nero, 
Domitian. 

At Vindonissa, two great Roman military roads meet 
—one leading fromthe great St. Bernard along Lake 
Leman and then by Aventicum and Vindonissa to the 
Roman stations on the Rhine; the other from Italy to 
Lake Constance by the Rheztian Alps, the present can- 
ton of Winterthur, Baden, and Windisch. This last 
point was the station of the seventh and eighth 
legions. 

- + ore — 


Artificial Albumen, 


A cable dispatch to The New York Sun says that 
Dr. Leo Lillienfeld, of Vienna, has demonstrated to the 
Chemical Congress in session in that city the discovery 
of the method of producing artificial albumen which is 
absolutely identical to natural albumen, which hither- 
to has been believed could be produced only by chemi- 
eal means. Dr. Lillienfeld calls the product ** pepton.” 
At present no further details are obtainable, so it is im- 
possible to say whether or not the process is a practical 
one from a commercial point of view. 
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MAJOR-GENERALS MILES AND WHEELER. 

The accompanying photograph represents Major- 
General Miles and Major-General Wheeler in confer- 
ence before the tent of the latter. 

Major-General Nelson A. Miles, who commands the 
army, was born in Massachusetts in 1839, and is not a 
graduate of the Military Academy at West Point. He 
was made captain of the 22d Massachusetts Infantry in 
1861 and was honorably mustered out in 1862. In the 
same year he again enlisted, and was appointed Lieu- 
tenant-Colonel of the 61st New York Infantry. He be- 
same a Colonel in September, 1862, and was 
wade a Brigadier-General in May, 1864. In 
October, 1865, he was made a Major-General, 
and was honorably mustered out on Septem- 
ber 1, 1866. Up to this time he was in the vol- 
unteer army, but he was accepted as Colonel in 
the regular establishment of the 40th Infantry 
on July 28, 1866, and was made Brigadier-Gen- 
eral in December, 1880. and Major-General 
April 5, 1890. General Miles has a long and 
honorable record. He fought at Fair Oaks and 
Malvern Hill and commanded a brigade in the 
Wilderness, Spottsylvania, and Fredericksburg. 
Since he entered the permanent establishment 
he has been very successful in waging war 
against the Indians on the Western plains. 
Personally, he is much liked, and is considered 
the true type of the gentleman-officer. He was 
chosen to take part in the Queen's Jubilee in 
1897. He was also with the Turkish army in 
the Greco-Turkish war in order to observe the 
war maneuvers. 

General Joseph Wheeler is an ex-Confederate 
officer and was appointed Major-General of 
Volunteers, by President McKinley. General 
Wheeler was born in 1836 and entered the Con- 
federate army at the age of twenty-five. He 
was successively promoted to the command of 
a regiment, brigade, division, and army corps, 
and as early as 1862, when he was only twenty- 
six years old, he was made Major-General and 
had been assigned to the command of the Con- 
federate cavalry corps of the Tennessee army. 
He commanded Gen. Bragg’s cavalry at Green 
River and at Perryville; he led the cavalry at 
Murfreesboro and at Chickamauga. Ina raid 
in Tennessee, in 1863, he destroyed national 
stores to the value of $3,000,000. He engaged 
at Knoxville, Missionary Ridge, and Lookout 
Mountain. He harassed General Sherman in 
his march to the sea and fought at Atlanta and Aiken. 
He was elected to 
Democrat, and has served continuously since 1885. 


la skillfal performer to present to the first lady the 
portion of the pack containing only ace of clubs, 
to the second lady the part consisting solely of five 
of hearts, and to the third lady the part that con- 
|} tains only nine of spades. By using such a forcing 
| pack the performer is sure to have the proper cards 
selected. 

While the ladies are examining their cards the per- 
former steps to his table on some pretense and slyly 
changes the forcing pack for an ordinary one con- 
sisting of the usual cards, with the exeention of the 











CONFERENCE BETWEEN MAJOR-GENERALS MILES AND WHEELER. 


five of hearts, ace of clubs, and nine of spades. This 


One of the interesting features of the war is the| shuffled. 


drawing together in the bonds of unity those who, 


The cricket bat is an ordinary one, which, after being | 


the three cards, the wax on the backs adhering tightly 
to the bat. 

After the gentleman who has consented to bowl the 
pack of cards at the performer is in place, the perform 
er picks up the bat, steps back a few feet, and says 
|** Play.” The instant the flying cards touch the bat 
the performer turns it over, bringing into view the side 
of the bat to which the three cards are sticking, which 
appear to have been caught on the bat from the flying 
eards. 

Until the pack of cards are thrown against the bat, 
the magician exercises the greatest care not to 
turn the side of the bat to which the cards are 
sticking toward the spectators. Properly pre- 
sented, this trick has proved most illusive. 

—_—— — + + — — 
The Umbrella Industry. 

More than one-half of the umbrellas used in 
this country are produced in Philadelphia, and 
the distinction of the Quaker City in this re- 
spect is no new thing, for it has passed almost 





into a proverb throughout the United States 
that “*when the Quakers come to town, it is 
going to rain.” Very few persons have any cor 
rect idea of the extent of the umbrella business 
in the United States, says The New York Sun. 
It amounts in a year, taking the retail figures, 
to $25,000,000. There are in this country five 
hundred umbrella factories. having an invested 
capital of $6,000,000, of which more than $3,000, - 
000 is in the city of Philadelphia alone. New 
York, Massachusetts, Maryland, and Ohio are 
the other States which are largely represented 
in the manufacture of umbrellas, while all the 
States are represented, though unevenly, in 
their sale. 

For many years some of the best umbrellas 
were imported from abroad, especially frou: 
England, and the rate of duty upon them prior 
to 1890 was 50 per cent ad valorem if covered 
with silk or alpaca and 40 per cent if covered 
with any other material, cotton or linen inelud- 
ed. Under the tariff of 1890—the McKinley 
bill, so called—American umbrella manufactu 
rers were favored by an increase in the duty of 
5 per cent, the rate upon silk and alpaca cov- 
ered umbrellas being 55 per ceut and on those 
J covered with other material 45 per cent. Since 
then the importations of English umbrellas 
have declined, though this change is not to be 
ascribed wholly to the workings of the tariff, but 
rather to the fact that American-made umbrellas are 





Congress from Alabama as a! pack he hands to some member of the audience and | decidedly cheaper and quite as serviceable as those im- 
| requests them to have replaced the selected cards and | ported from other countries. 


Moreover, they have the 
additional advantage of being lighter and less cumber- 
some, and are not constructed to meet the require- 


only a quarter of a century ago, were facing each other examined by the audience, is laid on a table until the | ments of hard and continuous usage, as is the general 


in hostile array. 
and South no longer exist, and the public has a like 
interest in our military leaders irrespective of the part 
of the country from which they come. 
_—_—_—_—_————— e+ Oo oo 
CARD CRICKET. 


BY W. B. CAULK. 


| at him. 

| In this simple act of laying the bat on the table we 

| find the principal secret of the trick. 

| Previous to beginning the performance the magician 
has placed face down on the table, in a line with each 
other, an ace of clubs, five of hearts, and nine of spades. 


Such political sections as the North} performer finds a gentleman who will bowl the pack | custom abroad; for the number of those who always 


| carry umbrellas is materially larger on the other side 
|than it is here. The American plan is to carry um- 
| brellas only when it is raining or seems likely to rain, 
and it is a matter of common observation in Awerican 
|cities that there are more men who neglect, omit, or 
are unable to get umbrellas on rainy days than there 


One of the most effective and pretty tricks performed | The back of each of these cards is lined with cloth | are men who carry umbrellas when the weather is fair. 


by the celebrated English magician Mr. 
known as ‘Card Cricket.” In this trick the per- 
former shows his hands empty, and takes a pack of 
eards and requests three ladies to take one card each, 
and to remember what the cards are. 
then replaced in the pack, which is 
well shuffled and cut by one of the 
audience. The performer then passes 
for inspection an ordinary cricket bat, 
which on its return he places on a 
table in full sight of all. He then asks 
if any one in the audience can bowl, 
and requests the gentleman who can 
to come and have a game at cricket. 

The performer now asks the gentle- 
man to take the pack of ecards and 
bowl at him, and he will be the player 
or one at the wicket. The performer 
picks up the bat and says “Play.” 
The ecards are bowled at him, and he 
hits the pack with the bat as the cards 
are in the air, and, to the astonish- 
ment of the audience, the chosen cards 
are seen sticking to the bat. This very 
pretty card trick is quite simple to 
work. 

In selecting the cards the ladies were 
under the impression that they exer- 
cised their own free will, but such was 
not the case. The pack of cards was 
what is known to magicians as a fore 
ing pack, that is, consisting of only 
three cards, which for convenience 
sake we will say are the ace of clubs, 
five of hearts, and nine of spades, one- 
third of the pack being composed of 
only one of these cards. The pack 
being thus made up, it is very easy for 


Devant is | 


similar to the covering of the table, thus preventing 
| anyone noticing the cards when placed face down on 
the table. On the cloth covering of each of the cards 
is smeared a dab of soft adhesive wax. In placing the 





This condition is exactly reversed in most European 
cities, where it is no uncommon thing to see many um- 
brellas carried on a bright, clear day. The average 
rainfall in inches is 25 in London, 23 in Paris, 24 in 





The cards are! bat on the table, care is taken to lay it directly over! Berlin, 20 in Vienna, 17 in St. Petersburg, and 44 in 


Glasgow. The average in New York is 
about 40 inches, but the number of 
days in which there is some rain is 
larger abroad than it is here. 

There are in the United States more 
than eight thousand persons (the larger 
number of them men) engaged ip ui 
brella total 
wages paid in a year in this branch of 
American industry exceeds $4,000,000. 
What peculiar werit the city of 
delphia offers to umbrella makers is 
not easily stated. The materials which 
enter into umbrella manufacture are 
not procurable with any unusual ad 
vantage in Philadelphia, and the chief 
market of sale is New York. 


manufacture, and the 


: 
*hila 


el 


IN a work on the algal flora of the 
Hamburg waterworks, Herr O. Stroh 
meyer states that the green aigw-—Cla 
dophora, Spirogyra, Enteroworpla, 
Stichococcus, etc.—have a very power 
ful effect in purifying water by the 
destruction of bacteria through the 
agency of the oxygen which they ex 


hale. Those algw, on the other hand, 
which are inclosed in a mucilaginous 


sheath, especially diatoms, have a 
very prejudicial effect on drinking 





CARD CRICKET, 


water, by stopping the filters through 
which it passes. 
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Terrestrial Coronitum, 

As we briefly noted in our issue of July 30, Prof. 
Nasini, of Padua, who has been working in conjunce- 
tion with Signori Anderlini and Salvadori, communi- 
cates the following note to the French Academy : 

‘We have for a considerable time been occupied with 
an extensive study of the gases emanating from the 
earth in various parts of Italy, with the object of de- 
teeting the presence of argon and helium, and possibly 
of other elements they may contain 

The first part of this work has already been pub- 
lished (‘‘Gias delle terme di Abano,” Gazzetta Chemica 
We are now completing the study of the 
Pozzuoli, Grotta del Cane, 
(irotta ammoniacale, and of Vesuvius. In the spee- 
trum of those of Solfatara di Pozzuoli, which contain 


Italiana) 
gases of the Solfatara di 


argon, we have found a sufficiently bright line with the 
wave length 53815, corresponding to that of corona, 
1474 K, attributed to coronium, an element not yet dis- 
covered, and which should be lighter than hydrogen. 
This line has never before been observed in earthly 
products. Besides, we have noted the following lines: 
6535, 505°5, 586°2 

In the spectrum of the gases gathered from the 
fumarole of Vesuvius, we have observed the lines 769°5, 
441°5, and These lines 
do net all belong to the spectrum of argon or helium : 


631°8, 572°5, 586°5, wain 595°. 


they show a coincidence or proximity only with some 


unimportant lines of various elements, such as iron, 
potassium, and titanium. Considering the conditions 
of our experiments, the presence of these elements in 
The line 
572°5 is near to one of nitrogen, but, being the only 


the gases we have studied is not probable. 


visible line of the spectrum of this gas, it cannot be 
attributed to it. Besides coronium we have thus pro- 
bably other new elements in these gases. 

We are diligently pursuing their investigation.” 

This is an announcement of the highest interest from 
a scientific point of view, as at once confirming the 
results of spectroscopic examination of the sun and 
adding another proof of the substantial identity of 
materials in the sun and the earth. Hitherto nothing 
has been known of the substance which produces the 
coronal line 1474 K. It has not been observed any- 
where in nature except in the corona, its supposed 
identity with the auroral line having long ago been 
disproved, although it may possibly be asserted here 
and there in a text-book not written up to date. Cor- 


onium would seem, however, to bea substance with 


| ——“— —+ o +e ______ 


air are hoped to be obtained. Careful observations 
are to be made from the air ship as to the humidity 
and temperature, as well as to the color phenomena of 
the atmosphere, strata of vapor, formation of clouds, 
ete. One ofthe most important and interesting results 
expected is the photographing of mountains from the 
balloon. The point of view from which these photo- 
graphs must be taken in order to be of the greatest 
use for cartography, geography, geology, as well as for 
best execution, has been carefully planned ; and im- 
| portant results are confidently expected. The science 
of photography is also to be used in the study of the 
formation of vapor and clouds in high Alpine alti- 
tudes. 

The question of from what point and in which direc- 
tion the aerial journey shall be made has been thor 
| oughly studied by some of the best known Swiss sci 
entists. Government meteorologists stationed at the 
highest possible altitudes in Switzerland claim that it is 
impossible for a balloon to sail over the high Alps from 
|north to south or from south to north, because the 
south winds are not strong enough to reach the higher 
air currents, and the strong north winds are so rare 
that no dependence can be placed upon them. The 
prevailing wind in the high Alps is from the south- 
west, and Capt. Spelterini claims that, in nearly all 
of his aerial expeditions in Switzerland, he has been 
driven northeast whenever he passed an altitude of 
| 10,000 feet. By this experience, he is satisfied that by 
ascending in Lugano he would, as soon as he had 
reached the altitude of 10,000 feet, be driven into the 
Tyrol Mountains. It has therefore been decided that 
| he shall make the ascension at Sitten, in the Canton 
|of Wallis, whence, after reaching an altitude suffi- 
cient, he expects to be driven over the Finsteraar 
group, the Urner, and Glarner Alps, toward the 
Upper Rhine Valley, between Sargans and Lake Con- 
stance. The length of this journey would be about 
130 miles, and, if the wind is at the rate of from 19 to 
32 feet per second, the journey will be made in about 
8 hours. 











Ether Tippling. 

It is well known that the production of intoxica- 
tion by the drinking of ether is a vice especially pre- 
valent among the peasantry of the north and north- 
west portions of Ireland, that it obtains in some de- 
gree in the western counties of England, and also 





a vapor density far smaller than that of hydrogen, | 


which is by far the lightest body with which we are 
familiar. Some have suggested that it is only one of 
the elements known to us, modified in some unknown 
way by conditions differing enormously from those 
that obtain on this planet. But against this hypothe 
sis has to be set not only its occurrence at a distance 
from the sun's body estimated at 300,000 miles, where 
it is difficult to believe that the vapors of the suggested 


| 
| 
| 


elements can predominate, but also the [fact that in| 


the midst 


of solar disturbances, in prominences or 


near sun spots, when the lines of hydrogen and other | 


known elements are contorted, this coronal line re 
mains sharp, fine, and straight. From these and other 
considerations it has been held that the green coronal 
line is due to a permanent component of the solar 
atmosphere totally distinct from any element known 
to terrestrial chemistry. That unknown substance ap- 
pears now to have been found just where, if anywhere 
on earth, it might be expected—i. e., in the gases from 
voleanoes or the springs and minerals subject to vol- 
eanie action. It will be observed that even with this 
addition to the list of known elements the lines in 
the spectra of the voleanice gases cannot be completely 
accounted for. It is therefore probable that coronium 
wiil be found to be associated with other gases as yet 
The London Times, July 20, 1898, 

>-+o--> — 
Ballooning in the High 
An interesting attempt in behalf of science will be 
made this summer by Capt. C. Spelterini to cross the 
high Alps of Switzerland in a balloon, for the purpose 
of making meteorological and topographical observa- 
tions, says J. T. Du Bois, United States Consul-Gen- 
eral at St. Gall. The Swiss weather bureau and many 
Swiss scientists are interested in the venture. If suc- 
cessful, it will be the first air ship that has ever crossed 


unnoticed. 


Alps. 


the high Alps. 

The principal parts of the balloon have already been 
constructed in the factory of George Basacon, at Paris, 
and the basket. network, and other features are being 
perfected as rapidly as possible. The dimensions of 
the balloon are as follows: Diameter, 60°39 feet: con- 
tents, 115,414 eubie feet ; weight of balloon basket and 
network, about 2,020 pounds; carrying power, 7,400 
pounds. 

The movement of the balloon is to be ascertained 
by topographical and barometrical observations; one 
registering aneroid barometer and one controlling 
qu'cksilver barometer will be used for this purpose. 
At the time of the journey frequent observations are 
to be made at the Swiss meteorological stations, and 


by this plan the coexisting differences of the direction 
and rapidity of the wind in the various high strata of 





| was held to be strictly confined to the United King- 


| that it sometimes finds its way into the boudoirs of 
titled and aristocratic dames; but until recently it 


dom, except, perhaps, in rare and isolated instances. 
In Viertehjahrsschrift fiir Gerichtliche Medicin, the 
medical officer of health for the district of Heydekrug 
in Lithuanian Prussia draws attention to the fact 
that ether tippling is there excessively prevalent and 
constantly increasing—a condition he ascribes to re- 
cently increased excise duties advancing the price of 


jurious effects are such as to warrant the restriction of 
the sale of ether, whether the commercial article or in 
the form of ‘“ Hoffman's drops,” and aiso to requiring 
these drugs to be classified with opium, arsenic, chloral, 
chlorodyne, cocaine, Indian hemp, and other concomi- 
tants of the chemist’s shop that are not permitted to be 
dispensed save on the prescription of a qualified medi- 
eal practitioner. Practically the same should also 
accrue to chloroform, the seductive odor of which has 
led in many instances to its inhalation by drug clerks 
to secure an intoxicating effect. 

The startling, increased, and general consumption of 
substitutes for alcoholic beverages, and the vast mar- 
ket found for cheap and drugged spirits, raises again 
the pertinent question whether the restriction placed 
upon the sale of absolutely pure products does not 
work harm rather than good; whether the enforce- 
ment of laws insuring purity will not better serve the 
cause of temperance. Possibly acts that will combine 
the two measures will produce the best results. It is 
known that, since the embargo on home-brewed ales 
has been in force, the consumption of spirits has 
greatly increased in Great Britain, and far beyond 
any ratio of increase in population ; that more public 
houses are in existence ; cologne drinking, chloral and 
cocaine taking, ether tippling, and the consumption of 
nareotic drugs generally, are in common vogue and 
daily, almost hourly, assuming enlarged proportions. 
Here is one of the greatest problems of our sociology, 
one that is, apparently, as far from solution as it was a 
eentury ago. The outward appearance as regards 
consumption is more seemly, but the surreptitious con- 
sumption of narcotics is in no way mitigated, but 
rather the contrary. The thanks and honors of the 
world await the individual who can formulate a scheme 
of reform that will be alike practicable and effective. 

otal tdliiienanmeateneiins 
The Current Supplement, 

The current SUPPLEMENT, No. 1180, 
more than usual importance, as it contains a number 
of papers on a variety of subjects of very present in- 
terest. ‘‘A General Description of the Whitehead 
Torpedo” is an article which is illustrated with elab- 
orate and detailed drawings, showing the intricate and 
ingenious mechanism by which the torpedo is driven 
and guided. It is accompanied by fifteen engravings. 
“The English Dumdum Bullets” describes the bullet 
which is used by England against savage nations. The 
bullet becomes distorted on striking a soft body and 
produces wounds which are very serious. “A New 
Bulkhead Door” describes the Kirkaldy bulkhead door 
which seems to afford entire immunity from accidents. 
‘* Engines and Boilers of H. M. 8. ‘ Europa’” illustrates 
the engines of the new first-class protected cruiser of 
11,000 tons. ‘*The Present Status of the United States 
Navy” is accompanied by tables giving a full list of 
cruisers and yachts, steamers, colliers, revenue cutters, 
and also the vessels under construction, together with 


is of rather 





spirits and practically inhibiting their use by the 
lower classes, who are chiefly of the Slav race. It is 
added the vice is an importation from Russia, it being 
in some districts of the Muscovite empire ‘“ perni- 





ciously prevalent.” ‘Mere children,” it is declared, 
‘often come to school exhibiting signs of having im- 
bibed ether before leaving home; mothers give to} 
their offspring to relieve abdominal pain; and on 
market days the odor of the drug is perceptible every- 
where in the respiratory exhalations of the peasantry, 
of both sexes, and when a vehicle occupied by them is 
encountered on the highway, a cloud of ether seems to 
float along.” 

It is not, however, the commercial drug, or that pre- 
pared for purposes of anesthesia, that is employed, 
but the compound spirit, known as ‘* Hoffman's Ano- 
dyne” or *‘ anodyne drops,” which is merely commer- 
cial sulphuric ether diluted with three parts of alcohol. 
The exhilaration produced is declared to be much more 
pleasurable than that accruing to aleohol ; the drug is 
not only less expensive, but requires a less amount to 
produce intoxication ; and that the subsequent de- 
pression and discomfort (‘‘katzenjammer™) are less 
marked. It might be added, also, that the stage of ex- 
hilaration is much more transient and leads to more 
frequent imbibition. 

One thing is notable, viz., that outside of surrepti- 
tious employment, the use of ether asa beverage and 
intoxicant is confined to peoples Whose social and hy- 
gienie conditions leave much to be desired, people 
with whom complete intoxication rather than mere 
stimulation is the desideratum. 

That ether as a beverage and intoxicant is much more 
pernicious than alcohol, may be imagined ; it is also 
much more seductive in its influences, once the indi- 
vidual is habituated thereto. The injuries accruing 
to the habit are more rapidly induced, and generally 
farther reaching than those derived from beverages of 
purely spirituous nature; chronic catarrhs that are ab- 
solutely irremediable, fatty degeneration of the heart, 
‘alcification of the great blood vessels, ** hobnail” liver 
—a cancerous condition—softening of the brain and 
other cerebral troubles leading to great mental debility 
and even to complete idiocy, are the common sequels 





claimed to obtain to this vice. In any event, the in- 


the names of all of the new vessels. ‘‘The Develop- 
ment of the Calcium Carbide Industry ” is a full paper 
giving the entire history of the industry. The ‘** Analy- 
sis of a Horse’s Motions by Chronophotography ”™ is an 
article from the pen of Prof. E. Marey, who is a great 
authority on the photography of moving objects. The 
different gaits of a horse are studied in detail. ‘‘ How 
to Select a Telephone” is a practical article by Mr. H. 
P. Clausen. 
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RECENTLY PATENTED INVENTIONS. 
Mechanical Devices. 


DRILL-CHUCK, —Wittarp H. MERREL, Oneida, 
N.Y. To provide means whereby a drill or like tool 


may be firmly held in place to prevent it from turning in | 


the jaws, this inventor provides a chuck whose body- 
portion has a transverse seat. Two jaws slide toward and 


from each other in this seat and meet at the center of the ; 
Interlocking fingers on the jaws hold the drill. | 


chack. 
The jaws have respectively right and lert hand threads at 
one side, and at opposite sides are provided with should- 
ers. The enlarged end portions of a screw-rod 
against shoulders on the body, are oppositely threaded 
and are engaged respectively with the threads on the 
jaws. By this means the jaws are advanced and retract- 
ed. Two screws working in opposite sides of the body 
and having heads engaged with the shoulders on the 
jaws, lock the jaws in place. 

MAGAZINE BOLT-GUN.—Joun H. BiLake, New 
York city. The fire-arm patented by this inventor is capa- 
ble of being used either for single or for magazine firing, 
asimple and easily operated cut-off being provided, by 
means of which the magazine may be brought into or 
thrown out of action as desired, the magazine when not 
in action remaining in the gun. A cartridge-packet is 
also provided in which a number of cartridges may be 
quickly placed. Only a single packet is placed im the 
magazine-chamber. This magazine-chamber is so con- 
structed that the packet, while normally concealed, may 
be rendered visible at any moment, The packets are 
made so as to be carried loaded in a belt as is customary 
in carrying single cartridges, thus enabling a marksman 
to substitute quickly, a loaded for an empty packet in the 
magazine, a cartridge being at the time within the barrel 
ready to be fired. The bolt is so made that its parte may 
be easily separated and assembled again. In addition to 
its usual function, the sear in this gun is employed to 


ove end beneath the sill and having an arm lying flush 
with the sill when the window is locked, and a link con- 
necting the lever near its bend with the other end of the 
first-named lever. The pivote on the hrnd-lever and its 
connected link are nearly in line when in locked posi- 
tion, the center pivot being sufficiently at one side of the 
center line to hold the parts locked. 
SNAP-HOOK. — Cuaries F. Franctsco, Lakeside, 
al.,and Everne E. Suarrer, San Diego, Cal. This 
| invention has for its purpose the provision of a simple, 
cheap, and efficient snap-hook which remains firmly in 
| locked engagemerf with the ring or buckle to which it is 
| coupled. The snap-hook comprises a frame portion hav- 
ing a hooked portion and three cross-pieces, of which 
which the firet two are at the lower side, with an open 
space between them, the third cross piece being arranged 
at the upper side and between the first two cross-pieces. 
A U-shaped spring has its lower bent end hooked over 
the second cross-piece, its middle bend surrounding the 
first cross-piece and its free end pressing upwardly. A 
latch is arranged within the frame above the free end of 
the spring. 

HARNESS ATTACHMENT.—W11u1am R. PHrILups, 
Pomona, Cal. The attachment provided for by this in- 
ventor may be applied to any harness, and is arranged to 
hold the lines in proper position so as to prevent entan- 
glement with other parts or with the horse's tail. The 
attachment comprises a loop having at one end means 
for securing it to a strap and having its rear member 
split or separated to form an opening for the entrance 
and removal of a line and provided with lugs for en- 
gaging apertures in the strap to which the loop is at- 
tached. 

PIPE-COLLAR.—Epwarp J. Matiten, New York 








| structed in removable sections. 


prevent a rocking movement of the bolt when the latter | 


is in firing position. 

WEIGHING AND FILLING APPARATUS. 
sepa E J. Goopierr. Memphis, Tenn. 
tion we find means for filling receptacles with liquids, for 
delivering a predetermined quantity of the fluid, and for 
cutting off the delivery automatically. The apparatus 
as its chief features, a weighing scale upon 


Jo- 


includes, 
which the liquid receptacles are placed to be filled, a filler 
proper, which is provided with automatic valve and tri 
mechanism for controlling the flow and delivery of liquid, 
and an electrical switch and circuit and co-operating de 
vices for actuating the trip mechanism when the weight 
of the liquid delivered into a receptacle reaches the pre- 
determined limit. 


Rallroad Appliances, 

COMBINED DUST-GUARD, CAR-AXLE LUBRI- 
CATOR, AND HOT-BOX INDICATOR.— James 8. 
PatTen, Baltimore, Md. The dust-guard provided for 
in this invention has, connected with the axle-box, a 
curved supporting spring whose convex portion bears 
upon the and outer end of the axle-box and 
whose extended outer end rests upon the bearing of the 
journal, whereby the dust-guard is elastically held in 
place. The lubricator consists of a roller running iu a 
stratum of oil and so pivoted to the upward and recurved 
rear ends of the spring that it will take up and transfer 
oil to the journal. The “ hot-box" indicator operates in 
a box or holder having open perforations and means for 
supporting the latter in the axle-box above the oil-space, 
and holding it in contact with the bearing. In the box a 
substance is placed capable of emitting a strong, easily- 
pereeiv d odor when the oil runs out and the friction 
heats the substance, thus indicating the presence of a 
**hot box.” 

CAR-COUPLING.—Hermeénfer.pe and Armé Lor- 
SELLE, Winnipeg, Canada. The purpose of this inven- 
tion is the provision of a simple and effective car-coup- 
ling, which shall couple cars automatically when they 
come together, which shall not apart accidentally 
nor cramp and bind in turning curves and which shall 
be adapted to couple cars having the ordinary 
tion of draw-bar and the ordinary link and pin coupling. 
The coupling has a pair of jaws pivoted on horizontal 
axes and having tapered noses and grappling surfaces, 
having a central recess with a lip at top and 





bottom 


come 


each face 
bottom. 

has a 
purpose of 


A lug partly closes one end of the recess and 
notch at the top and bottom of the lug for the 
locking the against vertical as well as 
horizontal motion, 

CAR COUPLING — VALENTINE ERBAcH, Scranton, 
Pa. This coupier is of the knuckle-type and is so con- 
structed that it will be of less dimensions than ordinary 
knuckle-couplers, will not present any unnecessary side 
projections and will be simple and durable. In this 
coupling a draw-head is provided having a long and a 
short horn at opposite sides, the long horn being cham- 
bered and having a shoulder formed between its ends. 
A knuckle mounted to swing in the chamber of the long 
horn has a vertical shoulder in line with the shoulder in 
the long born, and at its pivot point has its lower surface 
inclined and engaging a correspondingly-inclined sur- 
fac A release-lever is pivoted to the 
knuckle and is adapted to engage with its head an oppos- 
ing knuckle when two draw-heads are brought togethe- 
and are in coupling position. 

BICYCLE-SADDLE 


jaws 


> on the draw-bead. 


Louis P. WeLLMANN, Union, 
Hudson County, N. J. This saddle is made to form a 
flexible seat which may yield with the motions of the 
rider and which may be adjusted in width. The saddle 
has two independent seat-portions each with a depres- 
sion of irreguiar shape in its upper face, which depres- 
sion is adapted to fit the body. A stem is formed inte- 
gral with each seat-portion, the stem and seat-portion 
being composed entirely of rubber, whereby the seat- 
portion will yield to the weight of the rider and bend as 
a whole with respect to the stem so as to conform with 
the position of the thigh. 

SASH-FASTENER. — Lewis H. Bowman, Walla 
Walla, Wash. The purpose of this invention is the pro- 
vision of a fastener which shall lock a sash in any de- 
sired position without rattling and which shall make a 
tight joint between the sash and casing. The sash- 
holding vertically moving sash- 
locking member, a horizontal lever pivoted beneath the 
window-sill, connections from one end of the lever to 
the sash-locking niember, a bent hand-lever pivoted by 






device comprises a 


In this inven- | 





city. This pipe-collar is made with a body plate con- 
Clamping plates are ad- 
justably and removably held in the body plate and are 
made of spring-material. End clamping plates are mount- 
ed to slide in engagement with a central clamping- 
plate, each clamping-plate having a pipe-receiving open- 
ing and divided at a portion 1m its surface. This division 
extends from the 


edges of the plates. 


| kinds of pipes aud will not mar the appearance of a 


ceiling or wall. 
around the pipes, thus deadening all noise and prevent- 
ing dirt from dropping down. 


Designs, 
HOSE REEL SPOOL,—Harry E. Donnett, New 
York city. This design consists of a hub from each end 
of which extend spokes arranged in pairs, the inner end 


of the spokes of a pair being separated and the outer | 


ends being joined and terminating in a circular rim. The 
inner end of one spoke in a pair, joins the inner end of 
the adjacent spoke of the next pair. 
GAME-BOARD.—W.u14M B. Gites, New York city. 
In this design, the surface of a game-board is divided 
into two parts or fields, with a groundwork of contrast- 


ing colors and with a series of disk-like figures, the 


color of one series of figures differing from that of ' 


another, 

Note.—Copies of any of these patente will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this papec. 





NEW BOOKS, ETC. 


Logic, DEDUCTIVE AND INDUCTIVE. 
By Carveth Read, M.A. London: 
Grant Richards. 1898. Cloth, 12mo. 


Pp. 328. Price £0.6. 

This work more definitely separates logic, pure and 
simple, from all other studies, and especially from pey- 
chology and metaphysics, It is, in fact, a concise and 
comprehensive textbook of logic, the mastering of which 





construc. | 


| ELECTRO-DYNAMICS—THE DIRE7T CuR- 


is made more easy by the aid of questions that are intro- 
duced as an appendix. 


RENT 
Jarus - Wilson, 
New York: Longmans, 
Company. 1898. Cloth, 
298. Price $1.75 
The aim of this volume is to apply the principles of 
electro-dynamics to the direct current motor. As it is a 
work intended for the enlightenment of electrical en- 
gineers, the author takes it for granted the reader is 
familiar with the and design of motors; but he in 
the main avoids all technicalities, hoping thereby to ren- 
der the volume useful to engineers generally. 
THE CURE OF WRITER’S CRAMP AND 
THE ARM TROUBLES OF TELE- 
GRAPHERS AND BALL PLAYERS. By 


Motor. By Charles Ashley 
M.A. London and 


16mo. Pp. 


use 


S. H. Monell, M.D. New York: 
J. B. Taltarall. 1898. Pp. 49. Paper 


8vo. Price 50 cents. 





Business and Personal. 


The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 


Marine Iron Works. Chicago. Catalogue free. 
“U. 8.” Metal Polish. 


Gasoline Brazing Forge, Turner Brass Works, Chicago. 


Indianapolis. Samples free. 


Yankee Notions. Waterbury Button Co., Waterbd’y, Ct. 
J.S8. Mundy, Newark, N. J. 


FERRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies and other Sheet Metal Machinery. 


For bridge erecting engines. 


Machinery ot every description. 
Spring and Varick Sts., N. Y. 


Improved Bicycle 
The Garvin Machine Co., 
For Sale— Recent patent, 608.480, on apparatus for draw- 
ing liquids. A. Wahl, % Hoboken Av., Jersey City, N. J. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 





chine Company. Foot of East 138th Street, New York. 


pipe-receiving openings to the outer | 
The device is applicable to all | 


Fire-proof material may be filled in | 


Green &| 


The best book for electricians and beginners in elec- | 
tricity is ** Experimental Science,” by Geo. M. Hopkins. | 
By mail, #. Munn & Co., publishers, 361 Broadway, N. Y. 


The Raw Silk Machine Wipers that are manufactured 
by the American Silk Mfg. Co., of Philadelphia, have 
attracted the attention of the government arsenals as 
being the best and really the most economical article 
of the kind. They are considered to be far superior to | 
cotton waste, as thorough cleansers, and are, therefore, | 
well adapted for use in intricate gun machinery and | 
delicately made instruments. They are exceedingly 
| soft to the touch, and as they can be thoroughly cleansed 
| when soiled by means of ordinary soap and hot water, 
| their great saving will be at once apparent. These silk 
| mac shine wipers have long been favorites in many of 

| the best engineers’ and machine shops in the country, 
| and they will undoubtedly be found of great value to | 

our armyand navy departments. Wherever used they | 
| have been praised, and the order duplicated, which | 
| Speaks well for both their efficiency and economy. 





t?™ Send for new and complete catalogue of Scientific 
|; and other Books for sale by Munn & Co., 361 Broadway, 
New York. 





Free on application. | 











HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

References to former articles or answers should | 

give date of paper and page or number of question. 

uliries not answered in reasonable time should 

> repeated ; correspondents will bear in mind that | 
some answers require not a little research, and, 
though we endeaver to — to all either by letter 
or in this department. each must take his tarn 

Buyers wishing to purchase any article not adv ertieed | 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

} personal rather than general interest cannot be 
expected without remuneration. 

Sclentific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

pric e. 

“imerals sent for examination should be distinctly | 

| marked or labeled. 


(7472) 














W. H. M. writes: In the May 
15, 1897, issue of your paper, you have an interesting 
article on a toy calorie engine, You state that they are 
simple and reliable; that they have been known for years. 
This being the case, allow me to ask you why small and 
light ones of from 1 to 4 horse power have not come into 
general use for running fana, launches, etc.? There | 
must be some drawback, and for the benefit of several 
of your readers here, please state it in the Notes and | 
Queries, The caloric engine is rather beavy for the 
power produced, and has never seemed successful in very 
small powers—although largely in use for domestic 
pumping. For power purposes, the explosive motor, 
| which is of much less weight in proportion to power, | 
has almost displaced the caloric engine. 

(7473) J. H. W. L. says: Will you ad- 
vise me what is a good tonic to prevent hair from falling 
out of the head? 


A. Quinine sulphate..,....... eseeccess 20 grn. 
Tincture of cantharides........ . 2f1. drm. 
Fluid extract of jaborandi..... .....2 “ 
BI sc0n8ss v0cesees eesnecs. cocnce ME GK 
GIA, na. cnnsinsacdccsemedscnios = 
BP Mvcsiseisccnee+ so-dsees nae = 
Rose wate »-eneuah to make beseueee nm. * 


The quinine is dissolved in the alcoholic liquids by 
warming slightly, then the other ingredients are added. 

















TO INVENTORS. 
An experience of fifty years, and the preparation 
of more than one hundred thousand applications 


for patents at home and abroad, enable us to understand | 
the laws and practice on both continents, and to possess | 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the sec uring of patents, either at 
home or abroad, are invited to write to this oftice for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, Non York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


AUGUST 2, 1898, 


AND EACH BEARING THAT DATE, 


[See note at end of list about copies of these patents.) 
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files, etc., carrier oer, H. 
adie 2 1466 Sates eee . 608,518 | 
Adhesives. making, G. Kichelbaum . 608,363 | 
Air compressors, automatic switch for regulating 
electric, Moseley & Funck cI 
Animal tran, T. E. Troutt 
Armature for dynamo electric mac hines, | 
son & Thomson. 
Asphaltum and manufacturing 
Jubbs. ° 
Axle lubricator, car, BE. W. Hancock....... 
Axle setting os straightening tool, B. F. Smith. 
Badge, A. H. Adams. 
Bale or box hook, D. M. Botuiinski.. 2300000022... 
Bales, apparatus for unwinding cylindric al cot- 
ton, wosen i Benne -- 
Baling press, N. B. Wil . é 
Ball working oe bine, < SE ssbsnsesncnseet ° 


Abrasive hand tools, 
eke 





ooces sae, . ‘s: aay 
















Bath. See Galvanic bath. 

Battery zinc, D. Ogden. ............eeceeeceeeceeeeees ‘ 
Bed, cot, L. Coburn. onveuds y 
Bed crib attachment, M. C. ef 
Bed, spring, N. J. Siielis. peetunses \. 
Bedstead, L. Cob teen dean ¥. 
Beehive swarm preventer, J. Koopman 408,261 
Bell, bicycle, H. 8. men pebee, esse 8,478 
Bell, bicycle, E. H. : 608.499 
Belt regulator, 0. K Maletto. err 608 486 
evernae. cooler, L. Baumeister. 608,169 
Bicycle, C. E. Stockford..... 608,350 
Bicycle attachment, J. 8. Lord... 608, 262 
Bicycle attachment, W. B. Spence \ A08,235 
Bicycle crank fastening device. FE. v. G08 448 
Bicycle crank shaft, 8. A. = sd 445 





Bicycle crank shaft. A. Levedahl.. 
Bicycle gear, H. Wilburn...... 
Bieyeto mud guards, machine for ‘making, G. L. 
Allen 
Ricycle speed signal, G. Dittmar. 
Bicycle steadying device, F. Barto. . 
Bicycle support, O. P. Breithut .. 

















Bicycle support, Jackson & EG icivicciditeses 4 608,393 


ea 
| Grain Meoder and ‘conveyer, ‘B.S. Constant. 


| Grinding machine, J. E. Harvey 





Bicycle support, A. W. Lewis.............. - 608,464 
Billiard cue, B. Hutzel..... slosecceue 
Binder, T. Wright, — 
Blower, rotary, N. W. Melntosh osee 
Bradley 











Soiler tube cleaner, F. W. 
Book, note, C. Hastings 
Book support, W. F. Frazee. 
Boot tree or stretcher, P. J. Parmiter odes 
Bottle, etc., stopper, C. J. Muldoon. ostunee 
Bottle valve stopper, E M. Raiguel. . ss i 1 
Bottles, ete., stopper for, G. Koch. . 608,407, 608,408 
Bowling alley pin, H. H. Luke apaber 608 204 
Box. See Mail box. 
Box making machine, Keunen & Hogfeldt...... 608,201 
racket. See Shade bracket. 
Brake. See Car brake. 
Srake, W. H. Sauvage.. ecvescees . 608,561 
srake rod, B. Haskell senene oe» CUB: 
Bread cutting knife, W. Merkle. oe a 
Broom clasp, W. H. Cason pa teeteesnseen On 
Brush, F. Goehring ‘ » 608,365 
Bucket, H. F. Rigg..... 608,304 
Bulkheads and eee, "passage way for, D. Du 
ois... 608, 189 
Burner. See Gas burne r. Hydrocarbon burner, 
Burner and chimney holder, J. H. Moss 608,305 
Bushing, tap » hole, C. Hammer. eoonn ” 608,196 
| Button, C. W. Stimson. eecsecescoccccccecs GUmeOE 
Button, two part separable, ( . L. Mahon.. 608,410 
Cabinet, kitchen, W. Lackev 808, 836, 
| Cabinet table, kitchen, J. L. Huestis ee ee 608,260 
Calipers, center finding register, G. W. Davis..... 608,188 
Capo tasto, P. Benson..... : pee - OBIS 
Car brake, automatic, F. A. Perry 608 429 
Car, combined ventilating and refrigerator, F. 
Thompson.............. 608,237 


Car draught rigging, railway, D. Loomis ha 

‘ar floor frame, railway, Wentworth.. 

ar heating system, J. F. Sic E lroy. 

ar journal box, railway, F. Hoetzi.. 

‘ar replacer, C. E. Dailey 

ar — folding. T. Kendrick. 

ars justable rack for railway, 

arbureter, J. R. Stephenson 

ards for use in jacquard mae hines, 
for preparing, R. G. MeCrur 

‘ash register, Hoffman & Norton . 

‘ash register and indicator, L. 8. Burridge. 

‘ash register, autograph, J. A. Hoff. ° 

‘asket stand, G. ae 





aiehiieiinn casein 
"M. Butier » 608,437 


Apparat us 
eee it 





attle guard, P. H. Hazel. ; 
elluloid press and vulcanizer, ‘J. C. Dixon... 
2ain, sprocket. H. E. Stahl ocscesoes 608,530 
‘hair. See Reclining high chair. 
huck, screw machine, FE. V. Gauthier. 608.449 
hurn, N. Isachson abace », 608 404 
‘hurn operating mec hanism, L. Reed. R . 608,222 
igar holder and tobacco pipe, J. Bigelow. 608,170 


See Floor clamp. 
See Broom clasp. 
‘eaner. See Boiler tube cleaner. Pipe cleaner. 
‘lock, repeating alarm, W. D. Davies 
‘loth inspecting machine, E. T. & E. 
‘lothes line hanger, R. & N. Luckne 
mining 


‘lamp 
‘lasp. 


Las Marble 

val machine, 
Jonnson e 

ock and waste, 


cutting or W antling & 
.o 





Cc stop, J. F. Coffey. 
Coin wrapper, metallic, HL H. & T. 8 ip well. 
Commutator, W. B. Potter . 
| Cooler. See Beverage cools 
Corn husking implement, pe. Rife. . GOK 308 
Coupling. See Thill poet he 
Crane, H. Sawye 608,227 
Cranes, apparatus for producing traversing mo- 
tion of overhead traveling, J. G. & E.G. Fie 
gehen. Te 
Cream separator, JW. Thayer...: : . 3 
Creamer, F. E. Sargent . 608 482 


Cultiv ation, apparatus for steam, » Fowler & Ben-* 
stead oe osccecesesocees Gane 


Cultivator, H. E. Dodson... 02. ... 608,402 
Cultivator, D. M. ae orwell + 8 All 
Cup. See Milk cv 
eens 99 induction motor, alternating, C. 8. Brad- 

re Te . 608,249 
( ashton. See Slate frame cushion. 
Cutter. See Paper cutter. 
Cutter head, J. W. Schleicher.............. 8.272 
Deaf to hear, spesntepneine for enabling the, R. B. G 

Gardner. 608,255 
Derrick for raising or lowering telegraph h poles, 

M. T. Gordon. 608,193 
Domestic Pelton. 


ress, r' w. 
Door ¢ heck. F Lennart. 
Drill, ¢ ~—4e t, & Hesseltine . 
Drill. See egy drill. 
Drum, mesaaas. S B. Tourville 
Dye, brown t ack sulfur, _ R. 
Dye, green alizarin, K. Thu 
Dyes, making violet, 


aus, 208 


Vidal 
H.R Vidal, sovsne 

Electric combination lock, H. G. Carjeton. . 
Electric conductor joint, Patten & Maver.. 
Electric drill, reciprocating, H. Casler,......... 
Electric heater, cElroy.. sae 
Electric lock, H. G. Carleton 
Electric lock combination 

Carleton.. 
Electric machines, 

Steinmetz 
Electrical distribution, C. 
Electrical distribution system, C. 
Electrode, battery, H. EF. Wilkinson. . 
Electrolytic apparatus. J.G. A. Rhodin. 
Electromechanical lock, H. G. Carleton 





mechanism, H. G 
_ Fegulating “dynamo, c. Fw 


P. Steinmetz 
P. S&S 





Electrotype plate routing machine, J. H. F ergu- 
son..... eens . . . oo ee 
Elevator safety stop or brake, W.G. McGee 





Emery wheel protective cover, G. Benicke 

Engine. See Gas engine. Kotary engine. 
tion engine. 

mages, * igniting mechanism for CaeOMye, J 

izott . 

Exe elsior | machine, rotary 

Explosive and making sam 

Eyeglass stud, . H. Nason. 

Farm gate, B. J. Huckey. 

Fastener, C. V. Walter. 

Feed water purifying device, J. s. « ‘alkins 

Fence gate, wire, P. es Gorman. 

Fence post, 8. C. Hort 

Fire escape, Bue x R. Meaker.. 

Fish hook, J. M. Stad 

Floor clamp, E. C. ‘Inger 

Form, dress or garment, 

Fruit knife, A. Partridge . . 

Furnace. See Heating furnace. 
ing furnace. 

Furnace front, steam boiler, J. Howden...... 

Gage. See Pressure and vacuum gage. 

Galvanic bath, C. E. Schnee. ane 

Gangway door for box cars or steamboats, J. Me- 


Trac 





i Rollins. see 
. Beneke. 





. B. Friel. 





Smoke consum- 

















PER s cn sncacsedsnncss . 608.200 
Garment and tent, conv ertible, F. Terramorse 08,351 
Garment holder, E. 8. 608. 44s 
Gas burner, A. Beler..............sse00s 60> 540 
Gas engine, J. J. Obrt. . 608,298 
Gas from kerosene. ote. , by means of wic ks, Ken- 

erating. J. M . G3 
Gas generator, acetyle ne, H. J. Bell. ‘ GOR 41 
Gas generator, acetylene, Keith & Byrne. S08. 400 
Gas generator, acetylene, Powers & Rey nolds. 8 270 


Gases, capsule or container for containing com- 
€ 





pressed or liquetied, EK. Sterne. . . 0S 4 
Gate. See Farm oe. Fence gate. Mine gate. 
Sy i Te a0 0s cccessvcccesesintssossontnens . 
Gate, A. Hines... 
Gate, M. K. are ‘ 
m setting, G. Nae napa 
a see Se generator. Steam genera- 
to 
Glass “artic les, reheating and Leeneaeenne machine 
for, Kay & Adams.... .. 608,427 
| Glass press, G. B. Lamb. . ....... ose . 8.2K 
Glove, boxing, W. G. Wood. . GOS, 434 


— ca eyer driving mec shanism, J o. Mor 


Grate, Norton & Neemes 





Guitar, P. Benson.......... 
Handle. See Pruning shears 

handle. 
Hanger. SeeC sca 4 line hanger. Skirt hanger 
Harrow truck, disk, E. Alehouse pansessconenss 
Harvester and 4 corn, J. Tjossem.... 
Harvester, grain. Farrall & Pridtore peesevecces 
Hat fastener, J. J. Soldan. ‘ 
Hat a \ comes pin guide ‘and Protector, K J 

Pee «> «+ 608.219 
Hay rack, B. Tanner . coscceves GED 
Headlight lamp, electric, H.P.W eliman.. esee GOB ANT 
Headlights, operenee signal curtains on locomo- 

tive, W Pu 
Hearse attachment, 
Heater. See Electric heater. ater heater. 
Heating and drying system, C. C. Ba phone. 
Heating by electricity, s stem for, J. F. 
Heating furnace, EK. No 


‘handle. Satchel 











y. 





Hinge and door check, combined, 'F. & Hi. F. Keil 608.234 
Hinge, mirror, C. W. Judson............... GOR. 459 
Hoisting and conveying apparatus for excay rat- 

CD, GO ic Fie Wes EN ha vese sens geascecssovepocce 608 405 
Hook. See Bale or box hook. ‘Fish hi 
Ilub attaching device. G. W. Emerick sesaesed 18.364 
Hydrocarbon burner, J. Johnston,................ 08,290 





(Continued on page 110) 
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OOD or METAL WORKERS 


~~ team power can save 
by using our 


Footand Hand {Power Machinery 


‘—w ninstiieteee taal 
= BB 


SENECA FALLS MFG. COMPAFY 
695 Water St., Seneca Falls, N.Y 
SHAPERS, PLANERS DRILLS 
aT fe HES. MACHINE SHOP OUTFITS TOOLS 
+! AND SUPPLIES. CATALOGUE F 
120 CULVERT ST NAT I 


- 











MACHINE DESICN, 


Mech. Drawing, Mech. and Electrical Engineering 


Taught at Your Home for FQ wenn. 


Chis pays for re xt Books, Drawing Plates, and 
Instruction u il you complete the course. 
[? Write for free 8. A. Circular. 
THE UNITED CORRESPONDENCE SCHOOLS, 
F. W. Ewald, Gen. Mar 164-158 Fifth Ave., N. Y. 


“THE HALL 
BRASS PIPE WRENCH. 


A PERFECT TOOL 
WITH FRICTION GRIP. 


Busings for all sizes and shapes. 
Highly polisned pipes made 
up wit! if scar or injury 
For (ircula ind Prices 


BOSTON, MASS 


WALWORTH MFG. CO., 16 Oliver St., 


Water Emery 
» Tool Grinder 


Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plest in construction, most efficient 
in operation 
G2 Send for cataloque and prices 
W. F. & JNO. BARNES CO 
1999 Ruby St., Rockford, 


THE BEST BENCH LATHE 


for precise and accurate 
work of all kinds is shown 










here in cut, and com- 

prises Bed, Head Stock 

Vail Stock, T Rest, Face 

Viate, tw is rs and 

Binder Bolt. Form of bed 

makes possible the clamping of various attachments 
without distorting the metal. ther special features that 


give general satistaction wherever tried. For further 
and fuller particulars send for free descriptive booklet 
The Pratt & Whitney Co., Hartford, Conn, 


HIGH GRADE W922. MACHINERY 


Single Machines or Com- 
plete Equipments for 
Any Class of Work. 
Your Correspondence ts Solicited 


it?” Lustrated Matter and Prices on 
application 


be Re FAY & CO. 
DORMAN’S - 
VULGANIZERS 


are used all over the world 
Manufacturers of Steam Ma- 





xclusive 
I 


hines for Rubber Stamps. Wealso make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1.08 A\!l Stamp and Stencil 
Tools and 8 ‘ Brass 

for all purp Seals 





Die Sinking of ali kinds. Est 
Printing Presses, with co 


from $1 to 8h. £8" Send for 
rik J. 
121 E. Fay 
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Iilusion apparatus, A. Pusteria 
Incubator .. Bukoutz 
Inkstand, R. G. Dorrance 


Insulating caster and electric switch combined, 
t 


W. Slayton 

Iron and steel plates, finishing sheet, W. M. Theo 

bald 
Jar closure, F. P. MeEifresh 
Joint. See Electric conductor joint. Rail joint 
Knife See Bread cutting knife. Fruit knife 
Lamp, acetylene bicycle W. Hedgeland 
Lamp burner, J. Gregory 





Lump, electric are, ¢ A. Pfluger 
Latch mechanism, gate, L. Van Olst 
Latch operating mechanism, W. H. Taylor 


Legging, G. H 

Liquid dispensing vessel, EK. Wolf 

Liquid drawing apparatus, A. Kitter 

Liquids with gas, method of and apparatus for 
charging, J. Schwartz, Jr 

Lock See Electric lock Flectric combination 

k. Electromechanical lock 

Lock, G. IL. Sehwediler 

Locking device, J. EK. Doldt 

I 

l 





king device for vehicles, et« J. E. Doldt 


m for weaving looped pile fabrics, G. HL. Sar 


gent et al 
Loom picker staff, J. F. Benoit 
1 m warp stop motior 1. H. Northrop 
Lubricator. See Axle lubricator 
Mail box, M. F. Cheevers 
Malting apparatus, pneumatic, G. J. Meyer 
Manifolding register, F. M. Turck 
Measuring machine, leather, A. E. Aver 
Mechanical movement, A. Plagman 
Medical battery, coin-controlled, N. M. Watson 
Mercerizing apparatus, J. T. Greenwood 
Meter See Water meter 
Military equipment, Rose & Gilbert-Cooper 
Milk cup, condensed, A. D. Cypher 
Hilk sterilizer, KR. T. Hewlett 
Mill. See Rolling mill 
Mine gate, N we 608 456. 
Monkey wrench A. Hensler 
Mordant vent F. cellulose lyes, H. Seidel 
‘tor, See Current induction motor. Tidal mo 


to 
Motor, Hi. Wileke 

Mower, lawn, P. McLaughlin 

Mud guard, C. Goerger 

Music holder, 0. L. Bye 

Music recording and reproducing device, E 


Adams 
Nozzle for tires, lawns, etc., universal, J. T. & 
Pr. Gelanxier 
Oil hole cover or cap, F. D. Winkley 608,243, 
Organ, self playing iH. Chase 
Ornamet tir I. M. Ribert 





Packing, pi Derbyshire 

Paper ¢ utte r 
Paper pulp, means for removing foreign sub 

| stances from, 8 W. Simpson 

Pea separating machine, Scott & Chisholm 


Pencil holder and sharpener. ¢ 
Penstock and supply pipe, F. M. F. Cazin 
Piano action, R. FE. Cobb 
Pianoforte, Noble & Bennett 
Picture and mirror, combined, W. & A. B. Well 
stood 
ns See Bowling alley pin 
See Sanitary or other pipe 


ripe bending mac nine Parker & Cross 
*ipe cleaner, waste or sink, G. W. Merritt 
*ipe wrench, A. M. Kieckner 

| Pipe wrench, O. Lannon 

| Placket closer, F. R. Simkin 

Planter, corn, E. Price 

Planter, cotton, D. H. Hunter 

Pocket, garment, M. L. Holtz 

r See Fence post 

Preserving fruit juices, C. Graf 


Press. See Baling press. Celluloid press. Do 
mestic press. Glass press. Tobacco press 
Pressure and vacuum gage, J. Jackson 


Printing blocks in copper, nickel, etc., manufac 





turing, L. Boudreaux 

Propelier, automotic feathering blade, C. E. O| 
sen 

Pruning shears handle, R. J. Thompson 608 490. 

Pump, D. Craig 

Pamp, oil, F.C. Smith 

Pump valve, steam, W. W. Corey, Jr 

Punch and shear machine, C. F. Thurber 


Punch attachment, W. P. Goldthwaite 

Punching machine, C. Seymour 

Rack. See Hay rack 

Radiator, air heating, W. P. & R. P. Thompson 

Radiator, hot air, E. V. Coulston 

Rail bond and securing same in place, electrical, 
R. Coe 

Rail joint, W. H. Mills 

Rails. machine for renewing old steel, EK. W. Me 


enn 
Rails meth dof and machine for renewing old 
eel, KE. W. MeKenna 

matwas rail bond, electric, 8. H. Harringtan 

Raiiway signal, T. H. Campbell 

Railway track rail brace, W. B. & H. L. Brun 
son 

Railways, automatic switch for street, G. D. 
Roliman 


Rasp machine, J. A. McHardy 





THE OBER LATHES 


For Tarning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, File, Knife and Chisel Han- 
lles, W hiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Ba usters, 
rable and Chair Legs and other 

irregular work 
&™ Send for Circular A. 


The Ober Lathe Co., Chagrin Falls, 0., U.S. A. 





Patented 





Transits ano Leve.ine Instruments 
ICKEL 


i> POCKET LEVELS) 





Prices, # and 50 cents. 


Sizes, 2% and 5 inches 


For Hook on the Level 


c. FF. RICHARDSON & SON, 
0. Box 977, ATHOLL, MASS... U.S. A. 


RU STL ESS COATINGS FOR IRON AND 





P t what compos w destroved, 
- pementa and ert substances, 
. ere B M. P. Woe essentials 
u lhe characters that a a 

‘ wee of protecting str ires f m Oecay or 
Nat s} and artificial aephalt coatings. Lron 

x . Zine and lead oxides Carbon paints 

i : A very exhaustive and valuable paper 


SCTENTIPIC AMERICAN SUPPLEMENT 
TOS ar 1019. Price 10 cents enact 
3 ‘ | . , 


ewsdealers 


N 1017. 





Reading stand and table, combined, D. H. Allen 

Reclining high chair, C. E. & D Brower 

Register. See Cash register. Manifolding regis 
ter 

Regulator. See Belt regulator 

Rolling mill, G. G. MeMurtry 608,381 

Rolling mill, automatic sheet metal, J.G. Hodg 
Son 

Rolling steel rails, method of and machine for, 
Ee. W. MeKenna 

Rotary engine, J. T. F. Conti 

Salt shaker, D. A. Grant 

Sanitary or other pipe, A. Wakefield 

Sash fastener, I each 

Satchel handle, R. Eisenmann 

Saw filing machine, H. KE. Davis 

Saw swage Walker 

Saw, tenderer, and chopper, combined meat, W 
H. Gwinner 

Seale, computing, C. Corbin 

Seale, spring, J. G. G ane 

Scalloping machine A. Gilman 

seranee wheeled ik. at Villard 

ow wrench, F ‘ 

Se oan bing mac hine I B. Fields 

Seam ripper, L. Merrill 

Seat. See Window seat 

Separator. See Cream separator 
water separator 

Sewer trap, W. Godfrey 

Sewing machine, 8. Borton 

Sewing machine, W. A. Mack 

Sewing machine bobbin case retainer, W. A 
Mac 

Sewing machine guide, shoe, A. Eppler, Jr 

Sewing machine separator, buttonhole, F. W 
Ostrom 

Shade bracket, window, E. C. Switzer 

Shaft collar, adjustable, W. 8. G. Baker 

Shearing machine hydraulic, G. Guild 

Sheep dipping composition, R. Mackill 

Shelf, window, E. H. Heverly 

Shutter fastener guard, W. E. Braley 

Sifter. cabinet, W. H. Curtice 

Sienal. See Bicycle speed signal 








Steam and 


Railway sig 


Signaling apparatus for transmitting commands 
electrical, C. Aridt . 

Signaling at sea, F. V. De Bem 

Skate, KE. H. Barney 

Skirt, B. K. Martin 


E. O'Neill 
M. Beyer 

: t Lawson 

Smoke consuming furnace, 8. 0. Berg 

Smokestack, C. Pickring (reissue) 

Sprayer. Gropley & Peters 

Stacker, pneumatic A. W. Sisson 

Stackers, automatic oscillating mechanism for, 
Reeves & Kailor 

Stamp, steam ore. D. Cole 

Stand. See Reading stand 

Steam and water separator, centrifugal, E. Lep- 
pik oe 

Steam engine, T. G. Clayton 

Steam generator, J. C. Parker 

Steam retorts, door for closing, D. Ross 

Steam trap, V. A. Prost 

Stopper. See Bottle, etc., stopper. 
stopper 

Stopper or closure, L. H. Abbee et al 

Stove body fastening, W. D. Southard 

Stove, cook, Z. B. Turbeville 

“tove, gasolene, W. Brown 

Stump splitting device, J. C. Sharp 

Sugar crystallizer, FE. P. Fastwick, Jr 

Surge reliever, F. P. Nesmith 

Table. See Kitchen cabinet table. 

Tack driver, magnetic, J. Nazel. 

Telegraphic transmission on cable lines, rapid, 
Cc. L. Davies 

| Telegraphic tranamitting and receiving appara 





A08 422, 


Bottle valve 


tas, B. Hoffmann 


(Continued on page 111) 
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iF You SHOOT ARI FLA: | 


nay hg Imakea 
Eye by sending three 2c. anne oe 
oe ué eal Hand-book “A,” 

E. The latest Enc a_ la of 
yin Powders, Shot and Bullets. Men- 
tion SCIENTIFIC AMERICAN. Address 
IDEAL MFG. Co., New | New Haven, Conn. 


Oe. 0, Worth of Tool Knowledge 


All about every known Tool for over? 
trade. Descriptive cuts of each wi 
TOO present market prices. Send 2 Lo... 
: at once for 

MONTGOMERY'S TOOL CATALOGUE 
for 1898. 510 pages with index at back. 
A handy bovk for every machinist and 
foreman of workshop or factory. The 
finest and most accurate illustrations. 
Book is pocket size 4 x 454 inches, 
with rounded edges. Address 


MONTCOMERY & CO. 


105 Fulton Street. New York. 


PURIFY YOUR DRINKING Paw! 





Pure water is as necessary as pure 
food or pure air. Impure water is 
the direct cause of many deadly 
diseases The foulest water is 
made pure by the use of 
Watson's Natural Stone Filter. 
It thoroughly removes all dirt, 
germs, vegetable and animal mat- 
ter, destroys the gases and foul 
odor, and feaves the water pure, 
sparkling and clear. {#” Send for 
Catalogue and Price Lis 


ist. . - 
N. A. WATSON, Manufacturer, ERIE, PA. 


ARMSTRONG $ PIPE THREADING 
CUTTING-OFF MACHINES 


both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. [#®™ Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 


CROOKES TUBES AND ROENTGEN’S | 
Photography.—The new photography as performed b 
the use of Crookes tubes as a source of excitation. an | 
about Crookes tubes. SCLENTIFIC AMERIC aN Su CrLe | 
MENT, ree. Ist. 13 3s, 244%. 244, 795. 
905. » 1050. 1054. 1055, 1036. 70: 7. ales | 
ROIENTIEIG AMERICAN, Nos. 7. 8. 10 and 14, Vol. 
These profusely illustrated SUPPI iit contain. : 
most exhaustive series of articles on Crookes tubes and 
the experiments performed with them. Among them 
will be found !rof. Crookes’ early lectures, detailin 
very fully the experiments which so excited the worl 
and which are now again exciting attention in connec. 
tion with Roentgen’'s photography. Price 10 cents each. 
To be had at this office and from all newsdealers. 
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never happen if you sus- 
pend them from one of 
these holders that grips 
the vest pocket like grim 
death. ‘an be instantly 
released. Hook turns on 
aswivel. By mail l0centa, 
Illus. booklet for the asking, 
showing other novelties that use 


the Impreved Washburne 
Patent Fasteners, American 
Ring Co., Box P W aterbury Ct. 


‘SO YEARS’ 
EXPERIENCE 











TrRave Marks 
DESIGNS 
CopyYRiIGHTS &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 26" sroaemay, New York 


Branch Office. #25 F St.. Washington, D. C. 






| Skinner Combination Lathe Chuck 


Strong andtrue. Best reversible 
jaws easily reversed. Made of 
steel, case hardened. No strain 
on the screws. Upper section of 
jaw may be left off and chuck 
used for cutting stock. 

Greater capacity than any other 
chuck. Can be fitted with inter- 
changeable jaws. 


SKINNER CHUCK CO. 
Church St., New Britain, Conn. 


1 y + : 
PHOTOGRAPHY IN COLORS — FOR- 
mulas for producing. photographs in colors by the Chas- 
saghne process. NTIFIC AMERICAN SUPPLEMENT, 
Nos 1114 and Siz. Price 10 cents each, by mail, 
from this office and from all newsdealers. 


‘Oster Pat. Adjustable Stocks & Dies 


They are light in weight, dies 
made of the best tool steel, 
guaranteed ~ as strong 
and reliable as solid dies, cut 
*he thread at one operation 
nd release from the work 
without running back over 
tinished threads. Kach set of 
dies cuts two distinct sizes. 


THE OSTER MFG. CO. 
bio, U.S.A. 











pom tu. 


ground. 
When at sea 
; vith these air mattresses. 
ife preserver in shipwreck. 


therefore prevent 


and drawing room. 









nd are easily inflated or deflated. Form an efficiem 


‘ect and comfortable rest, use the “ Perfection” 
\ir Mattress, Pillows and Cushions. They insure 
uxurious ease, support the body uniorenta, and 
sores. When at home use the 
* Perfection” Air Mattress and Pillows, and have 
“Perfection ” Cushions and Hassocks in your parior 








REAMY 
Serck oS 
THAT WILL THOROUGHLY 
SOFTEN THE BEARD-SOOTHE AND 
REFRESH THE FACE-AND MAKE 

Pe A POSITIVE LUXURY. 


Stick, 25 cts. 
i 10 
— Shaving Tablet, | 
Swiss Violet Shaving 


cou” TH a 


HE ONLY KIND 


Soap (Barbers), 6 Round Cakess 
2 lb., 40c. Exquisite also for toilet. Trial cake for ac. stamp. 
THE J. 8. WILLIAMS CO., Glastonbury, Conn. 
London, 64 Great Russell St., W-C. Sydney, 161 € “larence St, 
Williams’ Soaps sent by mail if your dealer 
S$ Mot supply you. 








| ———— 
| B.A, A. Buree ess Co., 67 Court St., New Haven us joan. 
} 





.s. L. A. HOLMES, Business Manager. sof 
} 2 bt a 
— —=- Cash and Bundle Carriers 


TI Rox Nailing and Trimming Ma- 
chines, insplay Fixtures, Special Machinery, Patte 
Punches and Lies, Inventions Perfected, Portable Ex 
|= Booths, Office Railings, ete. Alas. Catalogue Free. 
















Do generators, gasometers, | L 
CIENTIFIC 
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CATS is the most perfect and modern air gur- 
der, no danger. 
ON srg Booklet FREE~send for it 
for your house \y grounds 
Water Sut elt th secured by ust 
1 Tower 
Get our IMustrated r Satalogue on the subject. 
Ww.e. E. Caldwell Co., 219 E Main St., Louisville, Ky. 
| chemistry, pressure of liquefaction, its probable future, 
experiments perform ed with it. A most valuable series 
le veto. ‘ontained in 
Anaes ENT, tg 
7 
5. lose: feat . 
ee 10 cents each, G mail, ion 


made. Kills birds and small game. Pre- 
wie —SCTHE DAISY MFG. Co., Plymouth, Mich. 
CALDWELL AND ‘TOWER. } 
ACETYLENE GAS , AND CARBIDE OF 
of articles, giving in complete —_ Se particulars of 
CAN M ge 
1012, 1014. > 1016, 1022; 
1 Ee 
| 
wi YICROSCOPES| 


vents cat concerts at midnight. Globe 
sights, with interchangeable parts, shoot- 
ing both shot and darts. No noise, no pow- 
Cypress Tank 
| Calcium.—All about the new illuminant, its qualities, 
this subject. Details of furnaces aking the carbide, 
Le 4} 

064, 1 : EA 2, 1082, 

24 

| } ove r stvle 





OPTICAL on: 
| St Pa ROCHESTER NY 


Che a Aimerican 


PUBLICATIONS FOR 1898. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 
RATES BY MAIL. 
Scientific American (weekly), one year, - - $3.00 
Scientific American Supplement (weekly), one year, 5.00 
Export Edition of the Scientific American (month- 
y) in Spanish and English, - - 3.00 
Building Edition of the Scientific American 
(monthly), - - - - ee - - - 2.50 


COMBINED RATES 


in the United States, Canada, and Mexico. 


| Scientific American and Supplement, - - - 7.00 

| Scientific American and Building Edition, - - 5.00 
Scientific American, Scientitic American _Supple- 

ment, and Building Edition, - - 9.00 


TERMS TO FOREIGN CouNTRIES. 
The vearly poe ay prices of Scientific American 
publications to forcign countries are as follows: 
U.S Eng!lish 
Money Morey 





£s. d. 
Scientific American (weekly), - - -81.00 OM 5 
Scientific American Supplement (weekly) 6.00 148 


| Building Edition of the Scientific Amer- 
ican (montbly - - 830 Ons 
Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and English 3.00 
ComBiNneD Rates To FoREIGN COUNTRIES. 
Scientific American and Supplement, - 8530 IM1l 


Scientific American and Building Eai- 
tion, - - - 6B 169 


Scientific Ameren, Scientific American 
Supplement, and Building Editiom, - 11.00 2 5 2 


2” Proportionate Rates for Six Months. 


The above rates include postage, which we pay. Re- 
mit by posial ur express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 
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Keep Off the Grass! a 


When in camp as a soldier, miner, hunter or tisher- 
man, don't sleep on the wet 

Keep dry and comfortable by using the 

* PERFECTION” AIR MATTRESSES AND PILLOWS. _ 


sea in yacht or boat, have the vessel fitve: 





grass or the damp 


an be fitted anywher: 


When sick and needing 


are always clean, com- 


The: 
fortable and healtby and etl te in small space w when not in use. {#7 Send for Catalogue 
MECHANICAL Fasric COMPANY, 40 SPRAGUE ST., PRoviDENce, R. |- 
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EDUCATION: 
BY MAIL 


Pi 4 yrs 


our system of 
im instruction 


- Electrical, 
Mechenical or Civil En- 
hemistry; paning:; 


Dr’. «ing , ourveyin, : Pit bin, iArchitectare > Metal 
Pattern ‘Drafting. Br jeoting® | 


bend Resin respecting ; Bookkeeping ; Short- 

$2 A MONTH 5233. oa store a College —— on at Home, 
Students and G 

Ctroular PREE’ o State subject pte D coatadips 

THE ee ~ 5. CORRESPONDENCE SCHOOLS 


ox Soranton, Pa. 








: . . 
The Best Place to Study Engineering |: 
eens IS PITTSBURCH. 
rite 
of the Western University of Pemnay rants, 
. J. HOLLAND, LL.D., Chancellor, Pittsburgh, Pa. 


cae CAMERA | omy 
=""MADE IN ISDIFFERENT STYLES 
posite THE HIGHEST GRADE CAMERA MADE 
REC ENDED BY O.C.WE 
Ri oF “SCIENTIFIC AME RICAN. hy 


"LENSES: 
“OPER SING oC 


| CANAL STR 
NEW 849) 5159 


NO MORE “POISON IN THE BOWL" 
» excuse for smoking foul p 
The “Mallinckrodt * Patent Nicesine Abserb- 
ent and Ventilated Tobacco Pip 


Sapastenens 





iM [tll 










render Pmoki 
ged enjoy men t. Pry 
it and you will become 
convinced. See notice, 
Sci. AM. of Aug. 7, "97 

Manufactured only br 
The eae ~ A & Watts Co., Station E, Philadelphia, Pa. 

and No. 275 Canal Street, New York. 
t#™ lustrated Circulars “8. A.’ 


UTILIZATION OF ALUMINUM IN THE 


Arts.—The papers give the latest information regarding 
the practical ~~ of aluminum. SCIENTIFIC AMERICAN 
SUPPLEMENT 1129, 1130, Price 10 cents each. For 
sale b by Munn & Co, and all newsdealers. | 


LLS 
ee 


mee Aen ed te ae) 


AM ject RIGCo. 5, 
aoe uNusELt MIANUS,CONR, 


PERPETUAL MOTION 


A valuable series of papers giving all the classic forms 
of perpetual motion apparatus. he literature on this 
subject is so verv limited, the only book being entire) 

out of print, so that this series will be important to all 


ee 







mailed on application. 








inventors. 3 illustrations, SCIENTIFIC AMERICAN 
EN d 31, 11 » tS, 
Price, W cents eac For sale 


send for new 


a 
HALF PRICE 


We will sell you any typewriter 
made for one half regular price, 
many for one oon. Every ma 
i chine guaranteed in perfect order. 
YPEWRITERS SOLD, RENTED, EX. 
CHANGED. Sentanywhere Mv y= priv- 
flege =< ——_= Send for Ill- 


National Typewriter E Exchange, 234%ySst. 
BICYCLE REP AIRING.< — THE 
of Single Tube Tires. ctical article 
e method of inserting patches and Tr + ny 


9 illustrations. 
10 cents. For 








trating 
phere and pluggers, —E- wit 
the use of puncture bands. 
tained in SUPPLEMENT 1102. Price 
sale by Munn & Co. and all newsdealers. 


ELL DRILLING MACHINERY 


| MANUFAC TURED BY 
WILLIAMS BROTHERS, 

ITHACA, N.Y. 
MOUNTED OR ON SILLS, FOR 
DEEP OR SHALLOW WELLS, WIIH 


STEAM OR HORSE POWER 
SENO FOR CATALOGUE 
TADORESS WILLIAMS BROS. ITHACA, ALY, 


A.W FABER 


Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCLLS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS 


78 Reade Street. - - - New York. N.Y. 
Manufactory Established 1761. 


GAS GASOLINE ENGINES 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N oe 


‘ACETYLENE APPARATUS 


Acetylene number of the SCIENT! FIC AMERICA\ SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, sin ole or home made and commercial ap) tus 
for generafing acetylene on the large and ie. 
The gas as nade for and used by the microscopist and 
student; its use in the magic lantern. The new French 

table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 

valuable a] on this sub, we refer you to page 21 
of our new 1897 2 lement Catalogue, sent free to any 
address. MUNN bo. 361 Broadway, New York. 


DRYING MACHINES 


for all Granul aie ti 

COFFEE DRIERS, iigile ers, Pol: Pol: 

EB Seta Sor 8h Tustrated Cntclorae 
E. Werrel i, Hannibal, Mo., U. 8. A. 





















| Wire machine, barbed, B. M. 


| Wool drying apparatus, G. Stone. 





















Telepbone transmitter arm and its attachment, 
BP. ccccccccccccccccccccse sececocoveseseseces ee 
Thill coupling. K. Storn 008,276, 608,488 
Thill coupling, antirattling, J. Morgan. seeeagen 52 
Tidal motor, J. . Knobloch....... 608,208 
Tire, pneumatic. H. J. Doughty. . 608,187, 608.188 
Tire, proumatic, ©. B, Goots...........cccccsscccses 27 
ay band for pneumatic, . J. V. Allen 608.166 
Tobacco press, J. & KE. Tis 8 2 
Toy, aerial, V. M. Wilson, 7. Pe Says .... 608,500 
Toy cannon, Jj. R. Jester 608,200 
Traction engine, 8. B. Gray ° UR 17 
Train control system. K. W. d 608,301, 6os.302 
Train pipes, automatic Sexivie coupting for, 8. B. 
Kitchin ovens 15,406 
Transom fastener and) pivot, Bright «& Baliard.. GUN 44 
Trap. See Animal trap. Sewer trap. Steam 
608,251 
nee 608,295 
GUS 444 
Mose- 
7 a 608,428 
Fd wri ng mac hine, 0. ‘onverse 608.440 
mbrella, Grove & Stover 5 
Umbrellas, etc., ne eee, C. H. MeCormack 
Vaive, C. Gallan 
yo i Mekincy, 





Valve, AL, M. B. Gollere 
Valve lock, flushing, C. H Shepherd. 
Valve, reducing, Rettew & Johnson.. 
Valve, relief, J. C. Parker 
Valve, steam engine, H. Muller. 
\alve, throttle, W. Harris« 
Vehicle curtains, device for raising or lowering, 





E. E. Atkinson.......... 31 
Vehicle runner, 'T. Thunborg............ 608.433 | 
Vehicle wheel, C. N. McCoy. . 608,210 
Vehicles, means for preventing vibration in, C. 

a Ort .. $08,505 
Velocipede driving mechanism. K. 8. “Murray. ... GOBBI 
Vv — ede, etc., manu-pedal and hand steering, 

PED) dine 0209000000 . 608,190 
Velovipete saddle, M. M. Dean.. . 84 
Washboard, A. 8. Ireson.... 608,289 
Washing machine, A. 2 Casier.. 608,400 





Washing machine, T. V. Norr - 

Washing machine, c ae. oO. ‘Hasmarstrom aoe @ 

Washing or leaching apparatus, R. Moodie.. 

Water closet bowls, ome connection for, W. E. 
yrnes. 

Water heater, C. M. Ke 

Water heater, automatic,” . L. Mi 

Water meter, G. B. hy ° 

Water wheel governor, E. E. Woodward 

Weather strip, E. E. Steiner ° 

Wheel. See Vehicle wheel. 

Wheel, G. Kitzelman.. seeanene 

W hee! carrying implement, J. M. “Rhodes. wan i 

W heelwrigbt machine, L. W. Greenleaf. 

W hip socket, O. E. Seymour 

Whips, treating rawhide for use in manufactur- 

ing, Becker & Osborn 
Window raising and locking device, F. Bruno 
Window seat, J. Gosling. aie - 
er 


» SEE. 





ae 
atece cece 608, 16s ;| 
.. 608, 


Wire splicing tool, a, a5 
Wire stretcher, P. 

Wire twisting tool, hy E. “futher. 
Wood finishing device, C. Birely... 








608, 
Wrench. See Monkey wrench. Pipe wrench. 
Screw wrench. 


Wrench, é. SE cwcnsscscepepodsnncesessssesss 608,358 

Wrench, PU vancesaee sseqasdstnanceesessececes 08.477 

Wringer pane device, Farrell DP Bek acxusccese 608,447 

We SEs Ss Ge ec cvccccceseccccccescssse 608,474 
DESIGNS. 

Abdominal pappenees. Be BH, Bcc ccvsccciccssces 29,163 


Badge, E. E. Kerns.. 
pease . B. J. Mac koy. 





adge. E. —_ 

Bas savings, R. : 

Bicycle crank, H. P i iteidiknhiadeeiannndess 29,143 
} Ag an pedal side bar, G. W. RPI, OES =. 
00 eee 


index, C. 1 
rie 














. Eg 

Buggy top cuppert. H. Ww. Caldweii aie ae 
Calendar casing, Hayden & Wurst 
Corner piece, W. H. Fleischman 
Cup, C. J. Ahrenfeldt 
Cut out cabinet, C. J. 
Die block, E. Rogers.......... wants i | 
Dish, covered, C. J. wiipal 3 
Egg separator, H. 8. Pullman. 
Fence, wire, * Henle 
Fence, wire, L. Kitselman 
Globe or -~¥ 3, article, 
Harrow tooth, curved LA, E. E 
Hatchet, P. Ott 
Hook, E. ggeccece 
Hook, hame, McMannon & Powers 
Hose goupas tinember, i M. Di 
i J. 


















Lime fight jet. J. A. Mantz..... 9,149 
Medicated air oa cs “Morris lnoccas copsasedeussatens 9,140 
— - & & & — | SRHeSRRRRSSESRRRSRRRSRRE 29, 
Pin or similar article, a 29,119 | 
Puzzle board, H. C. Fincke 29,132 | 
Range, cooking, A. Alitto. 29,145 
Rock and ore crusher “ame. La W. Gates......... A 
Rule, dressmaker’s, L. Se sscescees P2) 
Sash lock rack bar, W. W. Dampeer.. seneees 2y 
Scale lever. Th GED cccccccesccsscccccosscosccses 9,135 
Shade, F. — bbed§ ebcneerecondonaneones 28,129 | 
Shade, E. ‘Ka cheiaenebteinceeipsinnnneeieee 29,130 | 
Spoons, a, we. ‘handle for. H. L. Wallace. . 29,120 | 
Syringe. vaginal, W. E. wee Leesecccesesess sosees 29,141 | 
Sirup cup cover, KE. A. Russell........... . 29,124 
Tally casing, baseball, J. kK ‘Ritchey. . 29.131 
one protector, E. P. Buren............. 29,162 

heel, henge CB, Bic ceccccces > «++» 29,142 
Worn fabric, W. T. SmitR.........cccccccccecceee -. 29,164 


TRADE MARKS. 


Antiseptics, Farbenfabriken of Elberfeld Com- 





i hinishioteit eunisnenianiniiaint abinndueadianmeieiadiniiemeinns 7 
Chimneys, +. Genes, and reflectors, Gill | 

Brothers a 
Cornmeal. Be . . 
Corsets, E. Schweinburg hasacovarcuagsocacesegs<gesese : 31,829 


Embalming fluid, Max Huncke Chemical Com- 

DOFoc voce ccesccccscccqecccccsepegsosocaseccsosesoces & 31,838 
Eyeglasses, pince-nez, George Culver, Limited 31,828 
F mroring compound for sirup for soda water, B. 

Weiser ecencescscesne Snaptaperacouagpeebeuacecces 4 31.833 
31,843 | 
31,835 





Locks, ¥ ale & Towne Manufacturing Company... 
Medical plasters, H. Te 
Medicinal mineral water, — named, Match- 
less Mineral Water Company.................... 31,834 
Oil, on. essential, salad, and seed, G. Lueders &. 
n 


Paper, w sheathing, Newton Paper Gompany..... 
Pistols, R. Par' 
— > Farbenfabriken of Elberfeld Com- 
Tea, couse. “spices, ‘and “canned goods, W. Ee Sib.” 
hat atanndanaedttive semeaiitnadiidmiibitaaads xe 
Toys. dolls, and games, Firm of F. A. O. Schwarg. use 
840 
“ser = mae. Wilmont & Hobbs Manufac- . 
turing C ‘ 
Wheels of all veiaes for light paagtes or heavy 
trucks and their parts, vehicle, Muncie Wheel 
its atccerencccsc0essseonscendte cecccceccves 31,845 





LABELS. 


“ Carrara” (for int), Carrara Paint Company.... 6,635 

“Cycle Beer” (for beer), Commonwealth Brewing 
ee FE 6. 

“Dr. Grebe’s XXX Chicken Sarsaparilla and 

Cc paneee Cure” (for a medical compound), J. 


Gr 
“Kau “ae ‘Coiogne de la Cour * (for toilet water), 
Court Perfumery 
“Eau de Fran 


¥ 


Perfumery Company............-.----20-+++000% i] 
“Eau de Tollette Violette” (for toilet water). 
Court Perfumery ae saamasesesess eeutedeue 6,631 





at printed copy of - eapecitcaticn and drawing of 
y patent = ee Fozeget ag Ee oe any patent in print 
ished from this office for 
10 cents. In A. Fo i be state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


an patents may now be obtained by the in- 
‘or ony of the inventions named in the fore- 


vento 
ed they are simple, at a cost of $40 each 





FPcomplicated the cost will be a little more. For full 
instructions address Munn & Co., Broadway, New 
York. Other foreign patents may 


| Wa 
2 | oxidizer. 
» | 


| Mfg. oo 





3 scientific knowle 
| Gold Mine and Mill in 
| required. 


elties with a view o 


pel ‘| | tions, 


3 dealers. 


| insuch a manner that it may be 


National Tube Works Co. 


McKEESPORT, PA., U. S. A. 


T* 


E Largest Makers of All Sizes and Kinds of Special WROUGHT 
MILD STEEL AND BEST WROUGHT IRON 


TUBULAR GOODS IN THE 


WORLD; control the Manufacture of Wrought Tubular Goods Made 
of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 


Better than any other Pipe made. 


nted- Cenation Rf experienced electro-plater and 
Address B . Box 2s1, Charlotte, Mich. 


W anted—An experienced machinist to take charge of 
Metal novelties. Interest in business if de- 
ired. A. P.J., Box 773, New York. 


WANTED-—Mining Engineer having practical and 
e of Gold Mining to take charge of 
Western Ontario. References 
Address 24 Penn Building, Pittsburg, Pa 


A reliable manufacturing firm wants to 
correspond with Inventors of Small Nov- 
purchasing or manufacturing on 
royalty. Address Box 686, Cana] Dover, Ohio. 


NORWALK PATTERNano MFG oy 


DESIGNERS & MAKERS or WOOD & METAL PAT TERNS 
UTH ISL ZN CONN 


WANTE 










SECTORLESS WIMSHURST MACHINE. 


—This article gives directions for making. 4 illustra- 
SCIENTIFIC AMERICAN SUPPLEMENT 113 
Price 10 cents. For sale by Munn & Co. and all news- 
Send for new catalogue 











Aiways use Taplin’s Perfection Window Stop Adjusters 
when building. The Taplin Mfg. Co., Forestville, Conn. 


EE 2 “ 


ICE MACHINES, Corliss Engines, Brewe 





ane Bottlers’ Mac hinery. THE VILT th 


FG. CO., Milwaukee, Wis 


SF ‘en ban FASTEN ee 


PE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL 
| Woveunies Scrc. NEW mTOR S STENCIL WORKS 100 WASSAU GT NT. s° WY. 


88 Clinton Street, 








WANTED—Foreman for machine shop of large elec- 
tricai establishment. One having held similar position 
before preferred. [n answering, state experience, wages 
required, etc. Address “ Electrical,’ Box 773, New York 


Experimental & Model Work 


Cirs. and advice free. Gardam & Son, 45-51 Rose St..N.Y 


uFACTORERS & INVENTOR 5 
ELECTRIC CO 
*Perimental Work 


MAN 


«z~ 
TJ. SMITH.MGR. FORMERLY MGR. THE ES GREELEY 4 CO 








OUR ARMY 


THE 
Scientific American 


SPECIAL NAVY 
SUPPLEMENT. 
(With Colored Map of Cuba.) 





“OREGON.” 


THE BATTLESHIP 


The great desire for accurate information con- 
cerning the United States Navy has led to the pre- 
paration of a short treatise, under the above title. 


Every effort has been made to treat the subject 


readily understood 
by the reader unversed in naval affairs. 
The ships are grouped according to their type, 


| : 
as classified below. 


Indiana,” 13 cuts; “ Massa- 
“Oregon,” 2 cuts; 


“Kentucky,” 2 cuts; 


Battleships.—* 


chusetts,” * Towa,” 


2 cuts; 
“ Texas,"’ 2 cuts; 
*5 cuts. 


ew York,” 3 cuts; 


3 cuts; 
“ Alabama,” 

Cruisers.—“ N “ Brooklyn,” 
* Minneapolis,”’ 1 cut; “Columbia,” 2 cuts; 
“* Olympia,” 2 cuts; “Cincinnati,” 
“ Detroit,” 1 cut; 
“New 


leut; 
“Chicago,” lcut: 
1 cut; “ San Francisco,” 
“Charleston,” 1 cut; “ Baltimore,” 1 cut; 
Orleans,” 2 cuts. 

Monitors.—“ Amphitrite,” 4 cuts; 
* Monterey,” “ Miantonomoh,” 4 


5 cuts; 


“ Terror,” 
5 cuts; 3 cuts; 


cuts. 
Gunboats and Torpedo Boats, 

“ Helena,” 1 cut; “* Annapolis,” 1 cut; “ Mari- 
etta,” l cut; “* Ericsson,” 2 cuts; “ Porter,” 2 cuts; 
“* Maine's” torpedo boat, 1 cut; “ Bailey,” 3 cuts. 

Special Class.—Ram “ Katahdin,” 4 cuts sub- 
marine boat * Holland,” 2 cuts. 

Under the cut of each ship 
her dimensions, armor, guns, speed, etc., and this 
tables at the end of the 


is a full table of 


is supplemented by 
work, giving complete tables of the whole fleet. 
The illustrations number about 90, and include 
handsome _half-tone 
of the vessels above mentioned. 
show in great detail the guns, gun-turrets, steer- 
ing apparatus. conning towers, and many interior 
and sectional views of other parts of these war. 
ships. 
PRICE BY 


views and wood-cuts of all 
Other pictures 


MAIL, 25 CENTS. 


AND NAVY. 


THE 


Scientific American 
ARMY AND 


COAST DEFENCE 
SUPPLEMENT. 





10-INCH GUN ON DISAPPEARING GUN CARRIAGE. 


GUNS, ARMOR AND FORTIFICATIONS. 


In this publication will be found the most import- 
ant facts regarding our system of coast defence 
and the varied character of the “war material" 
upon which it depends 


Among the subjects treated are the following : 
8, 10, 12 and 13 inch guns. 
Disappearing gun carriages as used in coast 
defences. 
Rapid-fire guns, various types 
Machine guns, such as Hotchkiss, Gatling, Colt, 
Maxim, 


Armor; method of manufacture, tests, etc. 

Projectiles, powders and guncotton; process of 
manufacture. 

Range finders. submarine mines, etc. 


Tables of size, power, penetration, etc., 
various guns. 


Serine, dynamite guns, submarine mines, small 


of the 


cee showing flight of modern projectiles and 
penetrating power. 


Mountain gone and method of transportation by 
mule pack. 


The descriptive matter commences with an ac- 
count of the and the 
methods of their construction, mounting and opera- 
tion. Then in their order follow a series of chap- 
ters on heavy rapid-fire guns, light rapid-fire guns, 
machine guns; the development of armor; the 
manufacture of gun-cotton, and smokeless powders 
Dynamite guns are illustrated in several handsom 
cuts 


12-inch coast defence guns 


There is a very full chapter on the subject of har- 
bor defence, including diagrams of the various sys- 
tems of range-finders and the modern methods of 
defence by mortar-fire, submarine mines and diri 
gible torpedoes. The Whitehead, and 
Sims-Edison types of torpedo are fully illustrated 
and described. A chapter on the small arms carried 
by the army, navy and volunteers is followed by 
tables of statistics of the guns in use in our own ser- 
vice and those of leading foreign powers. 


Howell, 


The illustrations number over 1oo and include a 
magnificent double page supplement of our 
largest battleship, the *‘ lowa.”’ 





PRICE BY MAIL, 25 CENTS. 


In the above two publications is included the most complete, concise, reliable and 
up-to-date information regarding the United States Navy and Coast Defence which 
har yet been issued in periodical form. They are works of permanent reference and 


greut value. 


MUNK & CO., Publishers, 


Both issues sent by matl, prepaid, apen receipt of FIFTY CENTS. 


Office of the 
Scientific American, 


361 Broadway, New York. 





[12 


Scientific American. 


{[AuGusT 13, 1808. 





DISPENSE WITH A HORSE| g 


and save the expense, 
eare and anxiety of | 
keeping it ro run a 
motor carriage costs 
about ‘¢ cent a mile 


THE WINTON 
| MOTOR 
j CARRIAGE 


¥ | is the best vehicle of 
its kind that is made. | ¢ 
it is handsomely, | 
strongly and yet light- | 
{ ly constructed and el- | 
egantly finished. 
} Fasily managed. Speed | 
™ from 3 to W miles an 
hour lhe hydrocar- 
ywwerful. Noodor, no vibra- 
Pneumatic Tires. Ball 






sposnazanaaenoboone» 


= 
¢$1,00. No Agents 


bon motor ie simple and 
tion. Suspension Wis e Wheels 
Bearings t Catalogue 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


BAND SAW MACHINES 
“TO BEAT THE BAND.” 
’ Belt Power and Foot Power 


Our machines have modern improvements, 

Made in several sizes. (Circulars and prices 

on application. CRESCENT MACHINE 

- CO., No. 5 Front Street, Leetonia, Ohio. 





TRADE MARK 


By Pecamol 


—> >>> >>> SD >> ee > > > 





ad 


“a 


obviates many bicycle disascers. 


| a MILLER'S A=! 


It won't blow or shake out. Lamp of solid brass. 

tough steel. Finest Nickel Pilate finish. Colored side 
Has reversible reservoir. Has interchangeable grip H 
ting either Fork or Head of wheel. Hinged door. 2 
Double Convex speamity ne Lens 
ing Surfaces. Height of Lamp, 5% inches. 
ounces. Sena | ‘or handsome Illustrated Catalogue 


Edward 
STORES: 28 and 30 West a. ay, New 


Ott tt Lobe 


“A ight Bight Light in g 


The best of all Bicycle Lamps is 


_ 


When lighted, it STA YS LIT, in spite of storm or jolting, 
Hanger of 


lights. 
de feet r, fit- 
uch 


Glass Protectors to" Reflect- 
Total weight, VW 


» F 


F tort 1 Salesrooms, 
iller & Co. WeRIDEN, CONN. 


York. 


ht at Wi 





63 Pearl Street, Boston, Mass. 








ES 4D. LAST AND NEXT WEEK 


Sterling, UL, Box 148 


THE FAIRBANKS- MORSE — 


Gas, Gasoline or Distillate. 








ALUMINUM FAINT. 

Latest Application of Aluminum. Washable, Un- 
tarnishable, Water and Oil Proof, Durable, Easily 
Applied. Looks like Frosted Silver. Bicycles, 
Radiators, Pipes, Boats, Metal Work, Machinery, 
ete. Makes Tarnished Objects better than New. A 
Necessity in Housebold, in Machine Shop, and to 
Engineer. Sample Bottle and Circular for 25cts. 


AMERICAN PEGAMOID CO., 348 Broadway, N. Y. 








? NO EXTRA TRAPPINGS, 
NOTHING TO GET OUT OF ORDER. 


™Adlakecun 


ls made for practical service, Is the easiest 
camera —to learn —to operate, Light-struck plates 
—impossible. With 12 metal plate-holders 
4x5—prepaid in the United States for $12.00 
The new ADLAKE SPECIAL, has alumi 
num plate-holders, black — trim 

age and weight much | $15. 00 





“a about it in 
the new “ADLAKE 
BOOK.” A _ postal 


gets it. Sample 
photo, 5 cents in 
stam pe 


THE ADAMS & 
beg Pb Sy a co., 
108 Ontario ‘st, 
CHICcCAcO. 


ispae® 2451S 2 co. 
“"" Beston. 














New Process Distillation 


gives something better than 
mere condensed steam. It pro- 
duces pot only the purest 
avrated distilled 


DRINKING WATER, 


ut water that is palatable, 
ik ious and refreshing The 
- vat pes ete ya Still is only $10. It 


officially. indorsed by_ the 
Ralston Health Clab of 
America housands in use. 
All our goo wis guarante¢ “il 


Send for Descriptive Catalog. 
THe Baney Mra. Co. 
54 Maiden Lane, New York. 


Che Cypewriter Exchange 


1% Barclay St.. 
NEW YORK 
156 Adams St., 
CHICAGO 
38 Court Square, 
BOSTON 
818 Wyandotte St., 
KANSAS CITY, MO. 


We will save you from 
W to 08 on Typewri- 
ters of ail makes. 


t®™ Send for ( ' Genk for Cages 


FLATSURFarts 


AccuraTtaRArioyys. °°, 
“HBESLYS& OL (EUSA 








ie Rinne 
= GUNIACIOPIGA 


16 6! 165 2 TER ONS 
Roce 


BEATEN FOR QUALITY OR PRICE ./0 














'\ALF A CENTURY OF CYCLES.—AN 
resting history of the cycle from its origin up to the 
The first crank-driven bicycle. The 
* and its successors. The tricycle. The 
Cycle building a science. Points of im- 
ent The pneumatic tire. A hand and foot 
With 9 illustrations. Contained in SCreNTIFIC 
LEMENT, No. 101%. Price 10 cents, 


I'v be bad at » office and from all newsdealers 











Fairbanks. Morse & Co. 










Engines for all Power pur- 
poses. Also Special En- 
ines for Electric Light- 
| Pumping, Hoisting, 
Air Compressing, etc. 
Economicat, Durable, 


Safe. 
Send for Catalogue O. 
Chicago, Ill. 


WOLVERINE” GAS ~ GASOLINE 
ENGINES. STATIONARY 


sand MARINE. 
The “ Wolverine ” is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
lutely safe. Manufact’d by 
WOLVERINE MOTOR WORKS. 


Huron Street 


iz ° 
CRAND RAPIDS, MICH. 















[HIGH SADE FOOT, POWER LATHES 





GRINDING MaTEeRIALS 
i" At FORMS. 
T=8 CARBORUNDUM - NIAGARA FALLS, N. Y. 





Cribune = Bicycles 


$50.00 and Upward. 


| 
| 
| 
| 


























THE BEST IN THE WORLD. 


Handsome illustrated catalogue describing out 
full line of twenty-three models mailed free. 


Che Black Mfg. Zo., Erie, Pa. 





Quy wastotion at lowest prices. Best Kailroad 
( GS aise on or Stock Scales made. 





Also xno he articles, including Safes 
Machines, Bicycles, Touls, etc. oi 
Money. Li Lists Free, CHICAGO SCALE Co., Chicag Ml. 





ueen’s Patent “Triple Plate” 
oepler-Holtz Electrical Machine. 








Prices range from 


tose. £ Circule 


ral Instrumen 
~ pparatus, 


1011 Chestnut S$ 
Philadelphia, Pa. 


Can be used at all 
times of year ano in 
all kinds of weathe 


= application. We 

a complete line 

Font leetrical and 
h 


“QUEEN &CO.., Inc. 


FINE "INE CABIN--OPEN LAUNCHES. 
GASOLINE POWER. 
fener Genl Ss ~ Agt SnoaTea ees 






r. 
25 


Tag Naini 





ar 





THE GEO.H.GERE YACHT-“LAUNCH WORKS. 
GUE FOR 


4 STAMPS. GRAND RAPIDS, MICH. 


This ve ate Wind, Steam. or Horse 
wer. We over the 
w EBSTER 24¢ actual horse power 


GAS ENGINE 


ts | CATALO 















RReeated tests enable us to say that even from precisely the 
same steel the tubing produced by any other method falls 


short of ours in strength about 


10,000 Pounds per Square [nti 


WITH EQUAL DUCTILITY. 


This emphasizes the excellent effect of our accuracy, 
of our annealing process and the total absence of 


pickling during the operat 


ion. 


“Pioneer” Fifty Point Carbon steel Tube 


is safe insurance to the rider and means success to the manufac- 


turer and dealer. 


It is essential to a really high grade wheel. 


We invite our customers to come in on our floor and select their tube from the gen- 


eral run, and to 
No specially prepared samples ! 


We should be pleased to quote you discounts on application. 


POPE TUBE COMPANY, 


take any piece they choose to select as a sample of excellence. 


Send for printed matter. 


Hartford, Conn. 


“PIONEERS” in Correct Composition, 





for $1549, less 10< discount for cash. 
Built on interchangeable plan. Built 
Made in lots of 100 
theretore we can make the price. Box- 
ed for shipment, weight ) pounds. 
. Made for Gas or Gasoiine. Also Hori- 
= zontal Engines, 4 to 30 borse power. 

G2” Write for Special Catalogue. 


we CO., 1074 West 15th St., CHICAGO 
Eastern ‘Branch, 3D Dey Street, New York City. a 









of best material. 








Steam 





Racine Yacht and 
unction, Wis., Box A. 


Boats. 
Hout Wor cents for catalogue. 
oat orks, Racine 


Tr ~“ 














CALCIUM CARBIDE 


Export trade and Eastern States supplied. 
E. Aug. Neresheimer, 35 Nassau St., New York 


Acetylene Gas Lighting 


Reduced to the most Efficient, 
Safest, and Economical use. 

















rH THE EYRE 
<< prore FIRE, im IME 


AN ANY BODY’ 
WHEN yn t & 
ALWAYS READY FOR US 


THE H. H .CHARL ES CO. 


QUINCY. ILL 





r . ry + 
BALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the Carriage Builders’ 
National Convention, Philadelpbia, October, 1804, show- 
ing the advantage to be derived from the use of ball 
bearings anu pneumatic tires in road vebicies Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
92. Price Wcents. To be had at this office and from 








We claim for the NIAGARA 








KLONDIKE NECESSITIES} 
A SMITH & WESSON Revolver 
may be at} 





logue of heavy 
calibres mailed on application. 


SMITH & WESSON, 


14 Stockbridge St.. Springfield, Mass. 
ooo 














zontal == Vertical 
ENGINES 


3 H. P. AND UP, 


ERIE MFG. & 
SUPPLY CO. 


Hori 











nine tes & WEISS KEROSENE ° 


ENGINE 


the most economical powe 
known. Absolutel 


kerosen 
matic. Patented 
and European RAY 





TH No. 2 Astor Place, N. ity. 





e and | 
reriede — with common 
e. te ma 





the only Machine entirely Auto- 
matic fn its action. Standard 
sizes from 10 to 150 lights. Larger 
sizes manufactured promptly =. 
prder. Licenses granted for us 
in unoccupied territory. 
Correspond with the 


NIAGARA FALLS ACETYLENE 
GAS MACHINE CO., 





Niagara Fal Falls, N.Y Y. and Canada. 


Weber Gasoline Mine and Mill Pumps 


| ALL SIZES. 

For Aut Duties. 

Economy and Efficiency 
Guaranteed. 


Address, stating capaci- 
ty and conditions, 


| WEBER GAS AND 
| GASOLINE ENGINE CO. 
| 402 Ss. W. Boulevard, 


SIGNALING THROUGH 


| pA et article by W. Pr 








Kansas City, Mo. 


SPACE 
ese, Gapertbing the 
Marconi system of toegraphing ‘without wires. 

| 6 illustrations. SCIENTIFIC AMERICAN SUPPLEMENT 


| 1124. Price 10 cents. For sale by Munn & Co. and all 


newsdealers. 


JE $0 ls Pork y ane 


r 





wm £ 





128-132 Mott St., Newvork PRINTING INKS 


Dept. A rr OREN Cunvassers to sell Frente: The SCIENTIFIC AMERICAN is printed with CHAS, 
E, Pa. | mm < Low Collars, Calle and ts. | ENEU JOHNSON & CO.’S INK, Tenth and Lombard 


Sts., Philadelphia, and 47 Rose St. . opp. Duane, New York 








US YOUR CONFIDENCE 


forged razor steel, tile test 


eit, er 
or peart, #2. 
“How} 


Stronger two Dede shop knife, 75 cents. 


A million M. & G. Knives are to-day in use. You 
are unjustto us not to La OY Ev 


“MAHER & BROS 4 60. due DO, OHO. 


Cut at right is “Our 
. 4; price, with ebony ag ba] ivory, 
in. range oe Shea 
Send. for illustrated 90 














